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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
GD3 75 2392 92 598 106383
GD4 75 2393 106384
GD 5 75 2394 106385
GD6 92 592 134687
GD 7 75 2395 92 599 106386
GD 8 75 2396 106387
GD9 75 2397 92 600 106388
GD 11 75 2399 92 601 106390
GD 13 75 2401 92 602 106392
GD 15 75 2403 92 603 106394
GD 17 75 2405 92 604 106396
GD 19 75 2407 92 606 106398
GD 21 75 2409 92 607 106400
GD 23 75 2411 92 608 106402
GD 25 75 2413 92 609 106404
GD 32 77 1408 110084
Tex 6 75 2189 106411
Tex 7 75 2190 106412
Roo 1 75 2204 92 610 106426
Roo 3 75 2206 92 612 106428
Roo 5 92 594 134689
Roo 7 75 2210 106432
Roo 9 75 2212 106434
Roo 12 75 2215 106437
Roo 13 75 2216 106438
Roo 15 85 562 128360
Roo 16 85 564 128361
Roo 18 85 568 128363
Roo 19 85 570 128364
Gap 2 77 2795 109518
Gap 3 77 2797 109519
Gap 4 77 2799 109520
Gap 5 77 2801 109521
Gap 6 77 2803 92 614 109522
MAG 5 92 540 134635
MAG 6 92 541 134636
MAG7 92 542 155 2819 134637
MAG 8 92 543 134638
MAG 9 92 544 155 2820 134639
MAG 10 92 545 134640
MAG 11 92 546 155 2821 134641
MAG 12 92 547 134642
MAG 13 92 548 134643
MAG 14 92 550 134645
MAG 14 Fraction 92 551 134646
MAG 15 92 552 134647
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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
MAG 16 92 553 134648
MAG 17 92 554 134649
MAG 18 92 555 134650
MAG 19 92 556 134651
MAG 20 92 557 134652
MAG 20 Fraction 92 558 134653
MAG 21 92 559 134654
MAG 22 92 560 134655
MAG 23 92 561 134656
MAG 24 92 562 134657
MAG 25 92 563 134658
MAG 26 92 564 134659
MAG 27 92 565 134660
MAG 28 92 566 134661
MAG 29 92 567 134662
MAG 30 92 568 95 3620 134663
MAG 31 92 569 95 3621 134664
MAG 32 92 570 95 3622 134665
MAG 33 92 571 95 3623 134666
MAG 34 92 572 95 3624 134667
MAG 35 92 573 95 3625 134668
MAG 36 92 574 95 3626 134669
MAG 37 92 575 95 3627 134670
MAG 38 92 576 95 3628 134671
MAG 39 92 577 95 3629 134672
MAG 40 92 578 95 3630 134673
MAG 41 92 579 95 3631 134674
MAG 42 92 580 95 3632 134675
MAG 43 92 581 134676
MAG 44 92 582 98 437 134677
MAG 45 92 583 98 438 134678
MAG 46 92 584 98 439 134679
MAG 47 92 585 98 440 134680
MAG 48R Doc.# 3017475 154996
MAG 49R Doc # 3017476 154997
MAG 50 92 588 134683
MAG 51 92 589 95 3633 134684
MAG 52 92 590 95 3634 134685
MAG 53 92 591 95 3635 134686
Katie 1 104 0717 144759
JR 6 123 2568 147550
JR 8 123 2570 147552
JRY9 123 2571 147553
JR10 123 2572 147554
JR11 123 2573 147555
JR 12 123 2574 147556
July 2003 Crown Resources Corporation 023-2002



Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
JR13 123 2575 147557
JR 14 123 2576 147558
JR 15 123 2577 147559
JR 16 123 2578 147560
JR 17 123 2579 147561
JR 18 123 2580 147562
JR19 123 2581 147563
JR 20 123 2582 147564
JR 21 123 2583 147565
JR 22* 123 2584 147566
JR 23* 123 2585 147567
CJ2 106 1597 145441
CJ5 106 1600 145444
CJ6 106 1601 145445
Cl7 106 1602 145446
CJ8 106 1603 145447
CJ9 106 1604 145448
CJ 10 106 1605 145449
CJ11 106 1606 145450
CJ12 106 1607 145451
CJ13 106 1608 145452
CJ14 106 1609 145453
CJ 15 106 1610 145454
CJ 16 106 1611 145455
Ccl17 106 1612 145456
CJ 18 106 1613 145457
CJ19 106 1614 145458
CJ 20 106 1615 145459
CJ21 106 1616 145460
CJ22 106 1617 145461
CJ23 106 1618 145462
CJ24 106 1619 145463
CJ 25 106 1620 145464
CJ 26 106 1621 145465
CJ27 106 1622 145466
CJ 28 106 1623 145467
CJ29 106 1624 145468
CJ 30 106 1625 145469
CJ 31 106 1626 145470
CJ32 106 1627 145471
CJ33 106 1628 145472
Cl34 106 1629 145473
CJ 35 106 1630 145474
CJ 36 106 1631 145475
CJ37 106 1632 145476
CJ 38 106 1633 145477
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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
CJ 39 106 1634 145478
CJ 40 106 1635 145479
CJ41 106 1636 145480
CJ42 106 1637 145481
CJ43 106 1638 145482
CJ 45 106 1640 145484
CJ 46 106 1641 145485
Cl47 106 1642 145486
CJ 48 106 1643 145487
CJ 49 106 1644 145488
CJ 50 106 1645 145489
CJ 51 106 1646 145490
CJ 52 106 1647 145491
CJ 53 106 1648 145492
CJ 54 106 1649 145493
CJ 55 106 1650 145494
CJ 56 106 1651 145495
CJ57 106 1652 145496
CJ 58 106 1653 145497
CJ 59 106 1654 145498
CJ 60 106 1655 145499
CJ 6l 106 1656 145500
CJ 81 106 1676 145520
CJ 103 106 1698 145542
CJ113 106 2531 123 2720 145552
CJ116 106 2534 145555
CJ 117 106 2535 145556
CJ 122 Doc.# 3012493 154587
CJ 123 Doc # 3012494 154588
CJ 124 Doc.# 3012495 154589
CJ 125 Doc.# 3012496 154590
CJ 126 Doc.# 3012497 154591
CJ 127 Doc.# 3012498 154592
CJ 128 Doc.# 3012499 154593
CJ 129 Doc.# 3012500 154594
CJ 130 Doc.# 3012501 154595
CJ 131 Doc.# 3012502 154596
CJ 148 Doc.# 3012511 154605
CJ 149 Doc.# 3012512 154606
CJ 150 Doc.# 3012513 154607
CJ 164 Doc.# 3012527 154621
CJ 165 Doc.# 3012528 154622
CJ 166 Doc.# 3012529 154623
CJ 167 Doc.# 3012530 154624
CJ 176 Doc.# 3012539 154633
ARNO 1 19 259A 77 2859 28800
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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number

BM #18 Lode 47 1452 66526
BM #19 Lode 47 1453 66527
BM #20 Lode 47 1454 66528
BM #21 Lode 47 1455 66529
BM #22 Lode 47 1456 66530
BM #23 Lode 47 1457 66531
BM #24 Lode 47 1458 66532
BM #25 Lode 47 1459 66533
KG 43 Lode 74 1652 104710
KG 44 Lode 74 1653 104711
KG 45 Lode 74 1654 104712
KG 46 Lode 133 2492 149668
KG 47 Lode 133 2493 149669
KG 48 Lode 133 2494 149670
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Crown Resource Corp. of Colorado

c/o Crown Resources Corporation
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. Golder Associates Inc.

44 Unlon Boulevard, Suite 300
Lakewood, CO USA 30228

Telaphone (303) $80-0540
Fox (303) 985-2080
TECHNICAL MEMORANDUM
TO: Walt Hunt, Vice President of Operations DATE: April 24, 2003
Crown Resources Corporation
FR: Mark Birch, R.G. and David Banton, L. HG. OUR REF: (023-2002.005
Golder Associates Inc.

RE: GROUNDWATER MODELING RESULTS
BUCKHORN MOUNTAIN PROJECT

1.0 INTRODUCTION

This memorandum summarizes work undertaken representing Phase I of the groundwater modeling
task described in Golder Associates Inc.’s letter proposal dated January 31, 2003. The goal of the
work described herein is to provide “planning-level” estimates of the potential impacts to the physical
groundwater systern associated with the propesed underground mining operation on Buckhom

Mountain. Specifically, planning-level estimates are provided for the following:

*  Groundwater inflows to the underground workings during mining,

» Change in the location of the groundwater divide between the Myers Creek
drainage and the Toroda Creek drainage basins, and

» Final post-closure impacts to the hydrogeclogical system.

L1  Scope of Work

The tasks undertaken under Phase I included the following:

¢ Task I]1 — Summary of geologic and hydrogeologic information and review of
existing mine plans and maps,

* Task I-2 — Formulation of the hydrogeologic conceptual model and modeling
approach, and

e Task I-3 — SEEP/W Modeling.

From this work, potential impacts to the groundwater system associated with the underground mine
plan are assessed and additional work is identified to complete the evaluation of impacts for

Environmentai Impact Statement (EIS) purposes.
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2.0 BACKGROUND AND SETTING

2.1  Conceptual Hydrogeologic Model

2.1.1 Geologv and Structure

The orebody is located near the top of Buckhorn Mountain northeast of Chesaw, Washington in
Okanogan County (Figure 1). The rocks within the mine area are comprised of Cretaceous- to
Tertiary-aged intrusive rocks and Permian- to Triassic-aged, accreted island arc volcanics and clastic
sediments. Host rocks for the Bucihorn Mountain mineral deposit consist of a sequence of folded
and fanited volcanic and volcaniclastic rocks, shallow to deep marine clastic rocks, and carbonate
rocks. Locally, the volcanic rocks overlie sedimentary, carbonate, and volcaniclastic rocks. The
sequence has been intruded by numerous small diorite bodies and the larger Buckhorn Mountain

grancdiorite pluton.

Structurally, rocks in the Buckhorn Mountain area near the deposit average a strike of
north-northwest and range in dip from O to 20 degrees to the northeast. Northeast-trending,
southeast-dipping, and nearly horizontal sinuous healed (low permeability) shear zones locally cut all
rock types. Fracture spacings from core logs average 16 to 43 inches (In) (Golder, 1994). These later
fractures are gemerally brittle in nature with limited clay alteration and infilling, The only major
structural feature in the immediate site area is the North Lookout Fault zone, which crosses the site

from southwest to northeast, dipping 60 to 70 degrees to the southeast (Golder, 1994). .

2.1.2 Hydrogeology

The groundwater system in the vicinity of the Buckhorn Mountain project area occurs as three
hydrogeologic units: alluvial sediments, glacial deposits, and bedrock. Bedrock is the primary
hydrogeologic unit in the immediate project area. Groundwater is present in varying amounts in all
bedrock in the mine area. Depths to groundwater are greatest on the ridge tops {generally between
100 and 300 ft below ground surface [bgs] and less in the valley bottoms [less than 50 ft bgs],
depending on season). Perennial flow and springs are present in the Gold Bowl drainage at an
elevation of approximately 4,900 ft above mean sea level (amsl). Roosevelt Adit is a discharge point
for the bedrock unit. Groundwater discharge from the adit was approximately 55 to 60 gallons per

minute (gpm) in 1993, a wetter than average year. Average year discharge is estimated to be in the
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range of 40 to 45 gpm. Discharge from the adit is lowest in mid-winter in the range of 25 to 30 gpm

with greatest discharge in the short spring run-off period of about 100 gpm.

Several years of groundwater level data were collected from wells and boreholes on Buckhorn
Mountain by Battle Mountain Gold (BMG) from the early to mid 1990°s. Crown Resources personnel
reinitiated groundwater level data collection on Buckhorn Mountain in the fall of 2002. These later
measurements are tabulated in Table 1. These recent data are consistent with the previously collected
data (e.g. Golder, 1994). A water table map has been prepared (Figure 2) based on the measurements
taken in November 2002. Groundwater flow direction generally mimics topography as illustrated on
Figure 2. Figure 2 also shows the modeled location (Hertzman, 1996) of the groundwater divide

along the top of Buckhorn Mountain. This divide separates the Toroda Creek groundwater basin to

the east from the Myers Creek groundwater basin to the west

TABLE 1
GROUNDWATER ELEVATIONS

MW-1 4,131.0 33.2 4,098 333 4,098 35.60 4,095
MW-2 4925.0 273.9 4,651 280.8 4,644 280.60 4.644
MW-3 4.3533.5 0.0 4.354 0.0 4354 0.00 4354
MW-3A 4,247.7 6.2 4,242 5.8 4,242 5.30 4,243
MW-4 40442 0.0 4,044 0.0 4,044 0.00 4,044
MW-5 42118 7.6 4,204 7.5 4204 7.40 4204
MW-6 4.,996.4 103.2 4,893 105.1 4,891 105.20 4.891
MW-7 42534 10.0 4,243 9.9 4,244 2.80 4244
MW-§8 3,949.8 23.5 3,926 25.2 3,925 24.30 3,926
MW-9 4.318.7 88 4310 8.7 4310 8.70 4,310
MW-0A 4,259.1 16.3 4,243 16.6 4,242 17.00 4242
MW-10 4741.6 51.2 4,690 519 4690 51.60 4,690
MW-11 4,593.0 na na dry 38&' na Na na

MW-12 4.684.5 206.5 4,478 206.5 4,478 206.30 4,478
90-238L 5,015.1 118.1 4,897 117.4 4,898 117.6 4,898
90-238U 5,015.1 110.40 4,505 113.4 4,902 113.7 4,901
90-245 50258 149.3 4877 na na Na na

00-258L 5,100.5 288.8 4812 287.2 4,813 2874 4,813
90-258U 5,100.5 143,50 4,857 138.3 4,962 1383 4,962
90-263 5,028.5 1153 4,913 118.4 4910 117.7 4911
90-272 4,974.6 na na 66.2 4,908 67.1 4,908
90-3031. 5,037.0 58.8 4,578 70.3 4,967 68.1 4969
90-303U 5,037.0 58.00 4,979 70,0 4967 67.6 4969
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: lev. .
o ftamsh) | (e bos) -| (ftamsl) | (it bgs). | (fEamsh || (Gt bgs) | (ft amsl):
90-334L 5,008.4 34.5 4,974 51.0 4,957 48,8 4,960
90-334U 5,008.4 31.40 4,977 50.9 4958 48.7 4,960
90-355L 53,4644 na e 592.7 4,872 Na na
90-353U 5,464.4 226.50 5,238 226.5 5,238 226.5 5,238
90-356 5,285.6 202.1 5,084 135.2 5,150 135.8 5,150
90-364L 5,158.9 na na 207.1 4,952 206.8 4,952
90-366 5,292.4 na na 112.0 5,180 113.7 5,179
90-368L 5,025.1 51.6 4,974 602 4,965 56.7 4,968
90-368U 5,025.1 50.10 4975 582 4.967 56.0 4,969
90-371 5,462.2 na na 4230 5,039 Na na
90-386 5,109.4 na na 366.7 4,743 Na na
90-387 5,043.4 na na 227.1 4,816 226.6 4,817
91-443 5,310.2 270.6 5,040 276.5 5,034 275.9 5,034
91-456 5,081.9 190.1 4. 892 181.2 4,891 101.1 4,891
92-559 4.547.6 na na 12.7 4,535 12.3 4,535
D02-176 5,446.0 na na 467.4 4,979 Na na
D0O2-177 5,446.0 na na 254.9 5,191 255.3 5,191
GAC-188 5,014.7 na na 1225 4,892 122.8 4,892
GAC-219 49613 71 4,890 72.3 4,889 720 4,889

na = not available

Groundwater flow Is via fractures and joints (secondary permeability) in the bedrock rather than
within the pore spaces of the rock mass. The fracture systems and joints are influenced by structural
episodes of faulting and folding that have affected the ability of the bedrock to store and transmit
groundwater. Permeability and porosity are low within the mine area bedrock system. Previous
testing has yielded permeability values ranging from 107 to 107 feet per day (ft/d). Most
permeability values, however range from 107 to 10° (ft/d). Testing indicates that groundwater flow
in the fractures and joints is similar to that of a porous media on a moderate to large scale. Packer
testing was undertaken by Golder (Golder, 1996b) to evaluate the potential permeability of the North
Lookout Fault zone in comparison to the neighboring rock mass, and to evaluate permeability as a
function of depth. The results indicated that the North Lookout Fault zone is no more permeable than
the surrounding rock mass (Golder, 1996b) However, the results indicated that there is a shight

decrease in permeability with depth.

Groundwater elevations in the bedrock range from 4,700 to over 5,200 ft amsl (Figure 2). The

groundwater Ievels fluctuate seasonally within the mine area by between 50 and 200 ft in the bedrock
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in response to scasonal recharge and discharge. Figure 2 represents seasonally low groundwater
conditions as the summer and fall of 2002 were relatively dry. Historical data indicate that
groundwater levels rise rapidly in the spring in response to snowmelt and spring runoff. Groundwater
elevations subsequently decline over a period of several weeks to months in late spring and early
summer, and then decline very slowly throughout the remainder of the year. Aquifer recharge in the
Immediate site area is via infiltration of precipitation and snowmelt. Previous estimates of
groundwater recharge have ranged from 1.9 to 5.4 in per year (in/yr) (Golder, 19962 and 199§;
Hertzman, 1996).

2.2 Orebody Development

The underground workings will encompass two distinct ore zones: A Southwest ore zone occourring
beneath the ridge area near the top of Buckhorn Mountain and a northern ore zone (referred to as the
Gold Bowl ore zone) occurring in the lower elevated terrain to the northeast in the Gold Bowl area.
Figure 2 illustrates the Iocation and horizontal extent of the underground workings and ore zones.
The Southwest workings will extend to & minimum elevation of 4,835 ft amsl; the Gold Bowl

workings will extend to a minimmum elevation of 4,475 fi amsl.

Figure 3 shows a view of the proposed access tunnels and ore zones looking down at the workings
from the northwest. The Southwest ore zone is shown in green, the Gold Bowl ore zone in red and
brown, and the access tunnels in purple and blue. Another view of the ore zones and access tunnels,
from the northeast, is shown on Figure 4. The Southwest ore zone is relatively continuous and dips to
the southeast at an angle of approximately 20 degrees (Figure 4). The Gold Bowl ore zone consists of

a series of small discontinuous zones increasing in depth to the north.

Access to each ore zone will be from the surface via a decline. The portal will be situated at an
elevation of approximately 5,030 ft amsl (Figure 2). At this elevation, the decline portal will be
above the high water table elevation (Figure 5). The decline will descend and connect to a series of
tunnels that will be used to access all of the workings. A perimeter access tunnel will be used to
access the Southwest ore zone with a series of spiral declines to access the lower portions of the ore
zone. Individual tunnels will be used to access the discontimuous pods of ore associated with the

Gold Bowl ore zone.

Mine plans call for backfilling some of the workings as mining proceeds to provide geotechnical

support needed to mine the full extent of the orebody and to prevent settlement and surface
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disturbance after closure. This approach also has the added benefit of minimizing aboveground
disturbance by disposing of the barren rock below ground. Both cemented backfill and uncemented
backfill will be used.

2.3 General Description of Gronndwater Conditions

Much of the mine workings will extend below the water table, and as a consequence, groundwater
will enter the workings as mining proceeds. Figure 5 shows the portion of the proposed workings that
are above and below the November 2002 water table. Because groundwater levels are higher in the
spring (by as much as 50 to 200 ft), a greater proportion of the orebody will be below the water table.
As shown on Figure 5, the upper westemmost portion of the Southwest orebody is above the

November 2002 water table as well as the upper levels of the Gold Bowl orebody workings.

Groundwater that enters the workings will be removed along with the ore and waste rock, and by
sumps as needed. The quantity of groundwater that will flow into the workings will depend on a
number of operational factors (e.g., rate of mining, the geometry and scheduling of mining in
different areas, and backfilling program). Groundwater flow into the workings will increase as
mining proceeds with the maximum inflows at the end of mining when the orebody is fully
developed. For the purposes of providing a simplified basis for modeling, the worst-case assumption
is that at the end of the mine life all of the workings remain fully open (no backfill) and that all
groundwater entering the workings is removed by pumping. Under this simplified worst-case

condition, the quantity of groundwater inflow would depend on three primary factors:

e The permeability of the surrounding rock,
e The amount of water stored in the rock, and

® The size of the groundwater recharge area within the capture zone (upgradient) of
the workings.

The first two factors apply in nearly all underground mining operations. However, the third factor is
of unique importance In this particular case because the orebody is located near the top of Buckhom
Mountain, the highest topographic feature within a radius of approximately 10 miles. As a
consequence, the amount of groundwater that can flow into the workings is limited because the
capture zone of the pit is restricted to the upper elevations of the mountain (Figures 1 and 2). During
mining, the Southwest zone workings will intercept some of the upgradient recharge cast of the

groundwater divide (Figure 2). In addition, it is possible that drawdown in the vicinity of the
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Southwest workings will result in & migration of the groundwater divide to the west, effectively
capturing some of the groundwater recharge that would otherwise feed the Myers Creek groundwater
basin to the west. Modeling results discussed in the following section illustrate the possible quantity
of groundwater recharge that could be captured by the workings as well as the potential migration

westward of the groundwater divide.
3.0 GROUNDWATER MODELING

Groundwater inflows into the underground workings will depend on a number of operational issues in
addition to the hydrogeologic conditions at the site. For modeling purposes, these operational issues
are ignored. Three conditions were modeled in this analysis; current conditions and two conditions
where the final mine is either backfilled or not. The focus is placed on estimating worst-case
conditions from the perspective of Impacts to groundwater resources. Worst-case conditions would
occur after the hydrogeologic system has fully adjusted to mine dewatering, or when “steady-state”
conditions are attained assuming that the water is consumed (i.e., not treated and discharged to the
environment). Under steady-state conditions, the only source of groundwater inflows to the workings

would be from recharge occurring within the capture zone of the workings.

Reviewing the geometry of the planned underground workings (Figures 3 and 4), the Southwest
orebody workings will have an effect on the regional groundwater divide between the Toroda and
Myers Creek basins because the orebody straddles the topographic divide. As shown on Figure 2, the
Southwest orebody physically extends westward across the modeled groundwater divide (Hertzman,
1996}, although the orebody is above the water table in much of this area (Figure 5). Groundwater
inflows are likely to be greater into the Gold Bow!l workings because they are located downgradient
of a larger groundwater catchment area than the Southwest orebody workings. To evaluate the
potential impacts of the Southwest orebody on groundwater flow and inflow rates, a cross-sectional
groundwater flow model was constructed at the location shown on Figures 1 and 2. A commerciaily
available, variably saturated groundwater flow modeling software package called SEEP/W (GEO-
SLOPE, 2002) was used. The geometry of the cross-sectional model and assigned boundary
conditions is shown on Figure 6. Figure 6 illustrates several hydraulic conductivity layers, each
measuring 100 ft thick. The layers were assigned slightly decreasing hydraulic conductivity with
depth consistent with the packer testing results, and that was incorporated into previous modeling

efforts (Golder, 19962). Three steady-state simulations were run as follows:
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e (ase A — Pre-mining Condition - representing the current conditions,

¢ Case B — End of Mining Condition - representing worst-case conditions at the
end of mining assuming the workings are not backfilled, and

¢ Case C — Post-closure Condition - representing a generic, final post-closure
condition with a continuous but moderately permeable backfill. No discharge
from the mine to the surface as the decline portal would be located above the
maximum high water table elevation,

As shown on Figure 6, the underground workings under Case B were represented as an open void that
approximates the orebody geometry with a seepage face boundary condition assigned to its perimeter.
For Case C, the void was assumed to be backfilled with material ranging in hydraulic conductivity
from 1.8 x 107 fi/d around the outer perimeter to 8.1 x 10°* f/d in the interior (needed for numerical
stability purposes), and the seepage face boundary condition was removed. A no-flow boundary
condition was assigned zlong the bottom of the model area in all cases at a depth of 800 ft bgs,
representing the depth at which flow is assumed to be extinguished due to low permeability. Other
key assumptions and assigned model parameter values for the SEEP/W modeling are summarized in
Table 2.

The approach to modeling used here was to extend and update previous SEEP/W modeling work
(Golder, 1996a) to incorporate the new underground muining plan, including using an assumed
recharge rate of 1.9 In/yr consistent with the previous modeling effort performed by Golder.
Calculated inflows and associated impacts are then extrapolated to the range of recharge estimates
consistent with Hertzman (1996) and Golder (1998) to provide a range of possible impacts based on

the uncertainty associated with recharge estimates.

This approach is reasonable based on previous modeling (Golder, 1996a; Hertzman, 1996), which
indicates that impacts are directly proportional to the assumed recharge (e.g., the modeled capture
zone area remains approximately the same, regardless of assumed recharge value). In comparison to
the 800-ft aquifer thickness assumed in the SEEP/W model, Hertzman (1996) assumed an aquifer
thickness of 1,000 ft. However, as part of the sensitivity analysis undertaken by Hertzman, the results
are relatively insensitive to assumed aquifer thickness. Hydraulic conductivity values used here
(Table 2) are consistent with the values used by Hertzman (8 x 107 to 2.2 x 107 f/d in the general
region of the cross-section). However, Hertzman used two layers (upper 200-ft thick and lower
800-ft thick), instead of Golder’s eight layers (in part necessary for numerical reasons as Hertzman’s

model was a plan view model of regional expanse).
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The Case A — Pre-mining Condition model was calibrated to the November 2002 groundwater
clevations measured at the monitoring wells, and then the calibrated hydrogeologic parameters were
subsequently used to model the other two cases. A limited sensitivity analysis was undertaken to
evaluate the appropriateness of the assigned boundary conditions: however, a detailed sensitivity

analysis was considered beyond the scope of this preliminary phase.

TABLE 2
MODEL PARAMETERS AND ASSUMPTIONS

Rééharge 1.9 il;r’yr.

East Constant Head (CH) 4,292 {t ams]

West Constant Head {CH) 3,975 ft amsl

West Seepage Face 3,900 ft length

(review boundary) (variable discharge depending on calculated heads)
East Seepage Face 1,200 ft length

(review boundary)

(varlable dlscharge dependmg oh calculated heads)

. Layer (saturated) ity

Backfill (Case C only) 1 8x10‘3 to 8 1x10 f/d
Laver 1 5x107 fi/d

Layer 2 8x107f/d
Layer 3 5.2x10°°#/d
Layer4 3.8x10° fvd
Layer 5 2.6x107 f/d
Layer 6 1.8x107 ft/d
Layer 7 1.2x107f/d
Layer 8 8.1x107*fi/d

* each layer 100 ft thick

3.1 Modeling Results

Model results are shown on Figures 7 through 9 and are briefly described as follows:

¢ (ase A — Pre-mining Condition (Figure 7)

o The groundwater level conditions (measured in November 2002) were
matched reasonably well using bedrock hydraulic conductivity properties
(Table 2) similar to those employed in Golder (1996b) and an assumed
recharge rate of 1.9 in/yr.

¢ The modeled regional groundwater divide is located approximately 200 ft
west of the topographic divide (Figure 7), which contrasts with the
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previously estimated location of the regional groundwater divide
approximately 300 ft farther to the west (Hertzman, 1996). This disparity is
associated with the asymmetric geometry of the ground surface of Buckhorn
Mountain. Asymmetry in the ground surface geometry in turn results in a
groundwater divide location that does not fall directly beneath the
topographic divide in this area. Cross sectional modeling can represent
asymmetric geometries along the plane of the modeled cross section.
However, cross sectional modeling cannot accurately reflect water level
conditions resulting from changes in the ground surface geometry
perpendicular to the plain of the model.

e Case B — End of Mining Condition (Figure 8)

0 Simulation of the post-mining ultimate configuration of the Southwest
workings suggests that the workings will capture most of the recharge that
occurs at land surface above the workings, but that the capture zone of the
workings does not extend much beyond the surface projection of the
workings (Figure 8). Recharge captured by the workings includes
approximately 555 fi west and 700 ft east of the Case A pre-mining
groundwater divide location along the trace of the cross section. Given that
the Southwest orebody extends roughly 900 ft from north to south (Figure 2),
and that the capture zone of the workings does not extend beyond the surface
projection of the workings (based on the preliminary modeling results), the
capture zone area of the Southwest workings equates to a total of 26 acres.
Of this total, 11.5 and 14.5 acres are projected to lie within the Myers Creek
and Toreda Creek groundwater basins, respectively, based on the Case A
meodeled regional groundwater divide location. As shown on Figure &, the
capture zone of the workings extends approximately 250 ft west of the
previously estimated location of the regional groundwater divide {Hertzman,
1996). This equates to an approximate recharge area west of this regional
groundwater divide location of 5.2 acres.

o Given the assumed recharge rate used in the model (1.9 in/yr) and estimated
capture zone of 26 acres, the total average inflow into the Southwest
workings would be roughly 2.6 gpm. Capture of this groundwater recharge
would in turn reduce groundwater discharge to the west and east of the Case
A regional groundwater divide location respectively by 1.1 gpm, and
1.4 gpm. 0.5 gpm of the total of 1.1 gpm reduced recharge to Myers Creek
drainage, occurs from capturing recharge west of the previously estimated
regional groundwater divide location.

¢ Case C— Post-closure Condition (Figure 9)

o Simulation of the post-closure condition of the Southwest workings assuming
backfill with modestly permeable material (1.8x107 to 8.1x10" f/d) and no
direct discharge to surface from the mine workings suggests that there could
be a long-term displacement from the Case A regional groundwater divide to
the west by a very small amount (approximately 20 ft). This equates to a loss
of recharge area of approximately 0.4 acres from the Myers Creek basin and
a gain of an equivalent area to the Toroda Creek basin. The resuiting
theoretical reduction in groundwater recharge would be approximately
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0.04 gpm to the Myers Creck basin and an equivalent gain to the Toroda
Creck basin. Note, as shown on Figure 9, however, that the Case C modeled
shift in the divide falls east of the previously modeled regional groundwater
divide location (Hertzmen, 1996). Therefore, assuming Hertzman’s
groundwater divide, there would be no recharge captured from the Myers
Creek basin following closure.

As noted above, there is a disparity between the previously modeled regional groundwater divide
location and the regional groundwater divide location calculated using the cross sectional model. The
previous groundwater divide location was computed using a regional plan view quasi-three
dimensional groundwater model (Hertzman, 1996), that can more accurately account for the
asymmetric geometry of Buckhorn Mountain.  Therefore, the previous estimated regional
groundwater divide location is believed to be more accurate than the Case A regional groundwater
divide location. Consequently, the resulting shift in the regional groundwater divide and associated
impacts on the Myers Creek basin described in this report should be viewed as conservative over

gstimates.

1t should also be noted that the estimated inflows to the Southwest orebody workings and associated
impacts on the water resources of the Buckhorn Mountain area described above are based on an
assumed average groundwater recharge rate of 1.9 in/yr. However, the actual average annual
groundwater recharge rate on Buckhom Mountain is uncertain because of inherent measurement
limitations and climatic variability at the site. Previous estimates of recharge range from 1.9 in/yr
(Golder, 1996) to 4.5in/yr (Golder, 1998), to between 2.5 and 5.4 in/yr (Hertzman, 1996).
Recognizing this uncertainty, Table 3 presents estimated groundwater inflows associated with the
Southwest orebody, based on the modeling results described above and the range of estimated

recharge values that have been previously developed.

Assuming the maximum estimated recharge rate of 5.4 in/yr, for example, total estimated inflows to
the Scuthwest workings are calculated at 7.3 gpm at the end of mining (Case B). A portion of this
inflow (3.2 gpm) is derived from the Myers Creek groundwater basin as a result of the projected shift
in the Case A groundwater divide. Following closure, there will be no consumptive withdrawals of
groundwater. However, the projected permanent shift from the Case A groundwater divide of 20 ft
results in diverting 0.12 gpm from Myers Creek drainage into the Toroda Creek drainage, under the

assumed maximum recharge of 5.4 in/yr.
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TABLE 3
ESTIMATED GROUNDWATER INFLOWS TO UNDERGROUND WORKINGS

Case B - End of MINE INFLOWS (acres) 19 25| 37] 45] 54
Mining Condition Inflow Rate (gpm)
Southwest Workings 26 2.6 34 5 6 7.3
Northwest Workings 124 122 16 23.7 28.8 346
Total 150 14.7 19,4 287 34.9 41.8
SOURCE OF
INFLOWS
Southwest Workings Inflow Rate (gpm)
Myers Creek Drainage 11.5 1.1 1.5 22 2.7 3.2
Toroda Creek Drainage 14.5 14 1.9 2.8 3.4 4.0
Gold Bowl Workings
Myers Creek Drainage 0 0.0 0.0 0.0 0.0 0.0
Toroda Cresgk Drainage 124 12.2 16.0 23.7 28.8 34.6
Total
Mpyers Creek Drainage 115 L1 15 2.2 2.7 3.2
Toroda Creek Drainage 1385 13.6 17.§ 26.5 32.2 38.6
Case C - Post Mine Inflows
Closure Condition Southern Workings 0 0 0 0 0 0
Northern Workings 0 0 0 0 ¥ 0
Total 0 ¢ o 0 a 0
SOURCE OF WATER
Southwest Workings
Flow Rate {gpm}
Myers Creek Drainage -D.42 -0.04 [ -0.05 -0.08 -0.10 | -0.12
Toroda Creek Drainage 0.42 0.04| 005 0.08 0.1 0.12
Gold Bowl Workings
Myers Creek Drainage 0 0.0 0.0 0.0 0.0 0.0
Toroda Creek Drainage 0 0.0 0.0 0.0 0. 0.0
Total
Myers Creek Drainage -0.42 -0.04 | -0.05| -0.08) -~0.i0| -0.i2
Toroda Creek Drainage 0.42 0.04 0.03 0.08 0.1 0.12

Negative values indicate consumptive withdrawals or diversion

* Estimated groundwater divide shift impacts are conservative overestimates, given that impacts are
based on shifts west of the Case A modeled groundwater divide instead of the more realistic
groundwater divide location approximately farther to the west (based on Hertzman, 1996 divide
location).

** Estimates from various sources (Golder, 1996 and 1998; Hertzman, 1996)

The modeling results discussion thus far has focused only on the Southwest workings. Table 3

further shows estimated inflows to the Gold Bowl workings and total combined inflows, along with
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estimated quantities of groundwater recharge that would be intercepted from (or diverted to) the
Myers Creek and Toroda Creek groundwater basins for Cases B and C. Given the modeling results
described above for the Southwest workings in combination with the geometry and location of the
proposed underground workings in the Gold Bowl ore zone area (in the Gold Bowl area), there will
be no shift in the groundwater divide in the northern arca. Consequently, reduced groundwater
recharge in the Myers Creek drainage is projected only for the south fork of Bolster Creek (Figure 1)
in association with impacts from the Southwest workings. For comparison, permanent post-closure
reductions in groundwater recharge were predicted for both the south and north forks of Bolster Creek

and Gold Creek for the previously proposed open pit mine.

The modeling results from the Southwest workings cannot be readity extrapolated to the Gold Bowl
workings because of the limited nature of the underground development in this area. To develop a
conservative estimate of inflows to the Gold Bowl workings we estimated that the capture zone of the
Gold Bowl workings to be 124 acres based on the groundwater table configuration in relation to the

orebody.

Figure 10 shows the estimated capture zone of the Southwest workings along with the equivalent
capture zone area calculated for the Gold Bow] workings. The assumpticn is made that all recharge
upgradient of the workings westward to the groundwater divide will be captured, as well as recharge
occurring a limited distance to the east (a minimum distance of 250 ft is assumed). In reality, in
contrast to the previous open pit configuration, it is likely that some of the recharge will bypass the

workings due to their sporadic discontinuous nature and discharge to the east.

As shown in Table 3, total inflows into the workings during mining are postulated to be from 14.7 to
41.8 gpm, based on the range of estimated recharge values and the assumptions described above.
Nearly all of this groundwater would be from recharge intercepted within the Toroda Creek drainage
during mining. Following closure, there would be no interception of groundwater. However, the
projected permanent shift in the Case A regional groundwater divide results in a projected permanent
diversion of groundwater from Myers Creek drainage into the Toroda Creek drainage ranging from
0.04 gpm to 0.12 gpm. By comparison, post-closure reduction in baseflows to the Myers Creek

drainage for the previously proposed open pit mine was estimated at 6.5 gpm {Golder, 1998).

During mining, it is reasonable to assume that Roosevelt Adit discharges will be reduced in response
to upgradient capture by the workings. As a worst-case, one could assume that the Roosevelt Adit

discharges will be reduced by the total amount intercepted by the proposed Southwest workings of the
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underground mine (3 to 7.5 gpm). For comparison, the Hertzman model estimated the potential

impact of the open pit on Roosevelt adit flows of 22 gpm.

It is should be noted that the above results are preliminary in nature, and that the model has not been
subjected to intensive sensitivity analysis. Further, the results are based on a simplified
two-dimensional representation of a three-dimensional system. The results, however, are consistent
with what would be expected when compared to previous estimated impacts associated with an open

pit configuration (e.g., Hertzman, 1996; Golder, 1998).

From an operational perspective, it is important to note that short-duration inflows to both the Gold
Bowl and Southest workings could be substantizily higher than the long-term sustainable inflows
described above, depending on the drainable porosity of the rock in the vicinity of the workings. The
overall drainable porosity is limited, only a few percent. However, it can vary significantly locally
leading te greater short-duration inflows such as when an open fault or fracture system is initially
encountered. From groundwater level data, nearly all of the annual recharge on Buckhorn Mountain
takes place during a short period of time coinciding with spring snow melt. Groundwater levels
measured in monitoring wells and piezometers indicate that the effects of recharge are transmitted
rapidly (on the order of weeks) through the system (e.g. discharges downgradient). As a result, most
of the annual inflows to the workings would likely occur over a short period in the late spring and

early summer.

4.0 DISCUSSION

The results illustrate that potential inflows to the underground workings and the displacement of the
groundwater divide associated with the proposed mining operation during and after mining will be
minimal.

To put the effects of the displacement of the regional groundwater divide at the end of mining into
perspective, assume for discussion purposes that the groundwater recharge is reduced in the south
Fork of Bolster Creek by the conservatively overestimated amount of 3.2 gpm, or 4,600 gpd at the
end of mining (Case B). For comparison, a single exempt well may consume up to 5,000 gpd. For
practical purposes, measurement and verification of such small theoretical impacts is impossible.
Further, the estimated level of impacts is approaching the level of precision that is technically feasible

given the inherent uncertainty in hydrogeologic conditions and natural climatic variability. Recharge,
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for example, will vary considerably from one year to the next depending on the amount and timing of

precipitation and snow melt events, antecedent moisture conditions, temperature, etc.

It should be further noted that the impacts will progress during the period of mining and reach a
maximum at the end of the mine life. Impacts would subsequently subside over a similar time frame

and reach a final post-closure steady state condition.

3.0 CONCLUSIONS

We believe that the analysis presented here covers the potential range of groundwater flow into the
underground workings and the potential displacement in the regional groundwater divide between the
two basins, given the inherent uncertainty in hydrogeologic conditions and natural climatic
variability. Consequently, the potential impacts estimated through the use of the two-dimensional
groundwater model are believed to be adequate for EIS purposes, subject to further model sensitivity

and verification.
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MATERIAL SAFETY DATA SHEET

NFFA 704 DESIGNATION Fire
@ GREAT WESTERN CHEMICAL COMPANY FAZARD RATING

SSUE DATE: 04/23/97

GREAT WESTERN MSDS NUMBER: 98968 1= Slight

4= Eg:trama
SUPERSEDES: 12/14/94 3 = High Healt Raactivity
2 = Modsrats

0 = Insignificant Spacial

1. CHEMICAL PRODUCT IDENTIFICATION & COMPANY IDENTIFICATION

PRODUCT (DENTIFIER:

METASORB CARBON GRADES: 321G, 321GS, 331GS, 351G, 351GS, 361GS

GENERAL USE: This product is used for industrial decolcrization, separation, and filtration applicatiens,

PRODUCT DESCRIPTION: Product is a ateam aetivated carbon produced from coce shell fibers,

INFORMATION PROVIDED BY: GREAT WESTERN CHEMICAL COMPANY EMERGENCY PHONE NUMBERS
e e e GREAT WESTERN: B00-467-7455
Porttand, OR §7205 CHEMTREC: 800-424-9300
PHONE: 503-228-2600 FAX: 503-221-53767 CANUTEC: 613-995-6666

2. COMPOSITION & INFORMATION ON INGREDIENTS

ACGIH QSHA
COMPCNENT CAS & OSHA HAZARD Wt.% TLY rwat STEL PEL qwa STEL
Carbon 007440-44-0 Mild Eye, Skin and 100 10 mg/m?  None 15 mg/m®  None
Respiratory [rritant (inhalable particulate) {total dust)
3 mg/m? 5 mg/m®

{res%;rable particulate} (resgfl.];lahle fraction)

3. HAZARDS IDENTIFICATION

INHALATION:

EYE CONTACT:

SKIN CONTACT:

INGESTICN:

CHRONIC:

EMERGENCY OVERVIEW:

A powdery, granuiar, black solid with no characteristic odor. Dust may cause mild irritaticn to eyes, skin
and respiratory tract. This product is practically non-toxic by inpestion.

POTENTIAL HEALTH EFFECTS:

Exposure to dust may cause mild respiratory tract irritation. Symptoms of exposure may include: coughing,
chest discomfort and shortoess of breath.

Exposure to dust may cause mild eye irritation. Symptoma of exposure may include: redness, itching and a
stinging sensation. Exposure ia not expected to cause corneal damage or visual impairment.

Exposure to dust may cause mild skin irritation, Symptoms of exposure may include: redness and itching,
No published reports indicate this product is absorbed through the skin.

Ingestion may cause mild gastreintestinal irritation. Symptoms of expesure may include: headache and
weakness.

Prolonged or repeated eye exposure to dust may cause conjunctivitis. No other chronic health effects have
been reported.

CONTINIED ON PAGE 9
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4. FIHST AID MEASURES

INHALATION: If inhaled, immediately move to fresh air, If not breathing, give artificial respiration. Use the mouth-to-
meuth method. If breathing is difficult, give oxygen. Call a physician.

EYE CONTACT: In case of contact, immediately flush eyes with plenty of ¢clean running water for at least 15 minutes, lifting
the upper and lower lids occasionally. Remove contact lenses, if worn. Get medical attention if irritation
persists.

SKINCONTACT:  In case of contact, cleanse affected area thoroughly by washing with mild soap and water, Remove
contaminated clothing and shoes. [firritation occurs and persists, get medical attention,

INGESTION: If swallowed, give plenty of water to drink. Call a physician. DO NOT induce vomiting unless directed to do
s0 by medical personnel. Never give anything by month to an undonscious person.

NQTE TO PHYSICIANS: This product may produce mild irritation of mucous membranes. Treat exposure symptomatically.
5. FIRE FIGHTING MEASURES
Flashpoint and Method: Product does not flash,
Flammable Limits qn ar, % by volume): Lower: Not applicable Upper: Not applicable
Autolgnition Temperaturs: About 450 °C {842 'F)

GENERAL HAZARD: This material can be ignited at elevated temperatures and will burn, Wet activated carbon removes oxygen
from the air causing a severe hazard inside enclosed or confined spaces. Product may praduce hazardous
fumes or hazardous decomposition producta.

FIRE FIGHTING INSTRUCTIONS: EXTINGUISHING MEDIA: Water, CO,, sard or dry chemicals,

Use extingnishing media appropriate to surrounding fire.

FIRE FIGHTING EQUIPMENT: Fire fighters should wear full protective equipment, including self-contained
breathing apparatus,

HAZARDOUS COMBUSTION PRODUCTS: Therma! decompasition will produce carbon monexide and earbon dioxide.

6. ACCIDENTAL RELEASE MEASURES

LAND SPILL: Wearing recommended protective clothing, scoop up spilled material and containerize for recovery or disposa].

Flush spill area with water, collect rinsates azd containerize for disposal. Prevent run-off from contaminating
sewers, streams or other bodies of water,

WATER SPILL: Wear protective equipment and clothing if contact with hazardous material can occur. Stop or divert water

flow. Dike contaminated water and remove for disposal and/or treatment. As appropriate, notify all
downstream users of possible contamination.
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r 7. HANDLING AND STORAGE

STORAGE TEMPERATUHRE: Ambient STORAGE PRESSURE:
GENERAL:

Ambient

Store in a coal, dry area away from incompatible matarial. Avoid breathing dust. Use only with adequate ventilation.
Protect eyes, skin, and clothing from contact with product., Wear recommended protective equipment. Wash

thoraughly after handling.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

CONTROL MEASURES: Use local mechanical exhaust ventilation capable of maintaining dust levels in the work area below

the ACGIH-TLV or OSHA-PEL for nuisance and total dust.

RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT:

RESPIRATOR: If use causes dusting a dust mask is recommended. If the ACGIH-TLV or OSHA-PEL for nuisance or
total dust is exceeded, wear 2 NIOSH-approved half mask air-purifying cartridge respirator equipped

with a particulate filter cartridge or supplied air.

EYES: Wear safety glasses with aside shields. If dust levels are irritating, vse chemical goggles (recommended

by ANSI Z287.1-1979),
GLOVES: Rubber glaves.

CLOTHING & Wear a long-sleeved shirt or overalls when hapdling product. An eyewash station ahouid be available

EQUIPMENT: in the work area.
FOOTWEAR: Normai work boots,

9. PHYSICAL AND CHEMICAL PROPERTIES.

Appearance: Powdery, granular, black l Bulk Denslty {pounds#): 241028
Physical State: Solig Vapor Pressure: Not applicable
Odor: None I Vapor Density {sir=1): Not applicable
Odor Threshold: No data available I Evaporation Rate {n-Butyl Acetate=1):  Not applicabls
Molecular Formula: Atomic formula: C I YOC Content: Not appiicabla
Molecular Weight: Atomnic weight: 12.011 % Volatile: Nil

Boiling Point: Approximately 4,200 “C (sublimes) Solubllity in H,0: Negligible
Freezing/Melting Point:  No data available Octanol/Water Partition Coetiicient: No data available
Specific Gravity: 04110051@20°C pH (as is): Not applicable
Denalty {poundsigallon):  Not applicable pH (1% soiution); Nat apphicable

10. STABILITY AND REACTIVITY

GENERAL.: This preduet is stabie and hazardous polymerization will not oceur.

CONDITIONS TO AVOID: Noze known.

INCOMPATIBLE MATERIAL: Strong oxidizers and oxygenated organic compounds.

HAZARCOUS DECOMPQOSITION PRODUCTS: Thermal decomposition produces toxie oxides of carbon.

SENSITIVITY TO MECHANICAL IMPACT: This product is not sensitive to mechanical impact.

SENSITIVITY TO STATIC DISCHARGE: This product is not sensitive to static discharge.
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11. TOXICOLOGICAL INFORMATION

Components: Carbon

Eys Contact: No data available

Skin Contact: No data availabie

Cral Rat LD gy Ne datz availabie

Dermal Rabhit £D No data available

Inhalation Rat LCqy: Ne data available

Human Date: No data availabie

Cther Toxicological Data: Intraveneous Mouse LDgy: 440 mg/ke
Carcinogenichy: No data available

Teratogenicity: Subcutanecus Rat TDLo: 167 me/kg
Mutmgenicity: No data available

Synerglatic Products: No data available

Target Crgans: Eyes, Skin & Lurgs

Medical Conditions Chronic respiratory diseases
Aggraviied by Exposura:

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL FATE:

ENVIRONMENTAL EFFECTS:

No specific environmental fate data available.

Aquatic toxicity information is not available.

13. DISPOSAL CDNSIDERATIONS

ACRA 40 CFR 261 CLASSIFICATION:
U.S. EPA WASTE NUMBER/DESCRIPTION;

I{ this produet is disposed of as shipped, it doea not meet the criteria of a hazardous waste as defined under 40 CFR 261,
in that it dees not exhibit the characteristics of hazsrdous waste of Subpart C, nor is it listed as a hazardous waste under
Subpart D. As a non-hazardous selid waste, it should be disposed of in accordance with all local, state and federal
regulations. Consult state or local officials for proper disposal method.

Not applicable
None

14. TRANSPORTATION INFORMATION

Cther Shipping information:

DOT PROPER SHIPPING NAME: Not Restricted

DOT HAZARD CLASS: None

UN NUMBER: None

PACKING GROUF: Nane

DOT LABELS: Primary:  None Reguired Subsidiary:
DOT PLACARDS: None Required

CERCLA Reportable Quantity; None

MARINE POLLUTANT: No

DOT 1393 Emergency Response Guidebook No.: None

DOT 1996 North American Emergency Responss Guidebdok No.:  None

TDG PROPER SHIPPING NAME: Not Restricted

TDG HAZARD CLASS: None Regulated Limit {RL): Not Applicable

UN NUMBER: Nene

PACKING GROUP: Nore

TDG LABELS: Primary:  None Required Subsidiary;
TDG PLACARDS: None Required

CANUTEC Initial Emergency Response Guide Number: Nong

Nons.

Nore Required

None Required
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15. REGULATORY INFORMATION -

COMPONENTS: Carbon
JSHA
Target Qrgans: Eyes, Skin & Lungs -
Carcinoganic Potential:
Regulatad by OSHA: No
Listed on NTP Report: No
1ARC Listing: No
U.S. EPA Requirements
Relaase Reporting
CERCLA (40 CFR 302):

Listed Substance: Not listed
Hepartable Quantity: Nel applicabie
Category: Not appticabie
RCRA Waste No.: Not appficable

Unlisted Substance: Mot appiicable
Reportabte Quantity: Not applicable
Charactsristic: Not applicabie
RCAA Waste No.: Not applicable

SARATITLE N
Section 302 & 303 (40 CFR 355)

Listed Substance: Not istad
Reportabla Quantity: Not applicable
Pianning Threshold: Not applicabla

Section 311 & 312 (40 CFR 370)
Hazard Categorias {product}: Fire: N Sudden Rulease of Pressure: N Reactlve: N Acute Heslth: ¥ Chronic Health: N
Planning Threshakd: 10,000 pounds

Section 313 (40 CFR 372)

Listed Toxic Chemical: Not listad

Reporfing Thrasheld: Not applicable
LS. TSCA STATUS
Listed {40 CFR 710}%; Yas
CANADIAN REGULATIONS
Cantrolled Product: No
WHMIS Hazard Symbols: Non-controlied
WHMIS Class & Dlvision: Not applicabie
Product Identification Number:  None
[CL Substanice: Net listed
Domestic Substance List: Yes
CEPA Priority List: Not listed
Carcinogenicity:
ACGIH Apperdix A: No
Al Confirmad Human: No
A2 Suspactad Human: No
1ARC Group: Notlisted
STATE REGULATIONS:
State of California
Safe Drinking Watar and Toxins Enforcement Act, 1986 (Proposition 65}
Carcinogan: Not listad
Reprodutive Toxin: Mot listed
THER REGULATIONS:

State Right To Xnow Lawa: Not fisted
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16. OTHER INFORMATION

EPA Registration number: Not Applicabie
Approved Product Uses: Not Applicable
Special Notes:

Shipping information:

This product does not meet the definition of a spontaneously combustible material as defined in Department of Transportation
ragulations (49 CFR 173.124).

This product does not meet the definition or the required test procedure for a pyrophoric material per 49 CFR 3,a.{1} Appendix E.
This product does not meet the definition or the required test procedure for a seif-heating material per 49 CFR 3.b.{1) of appendix £,

Thig product is exempt from Transpertation of Dangerous Geods regulations per 2.3(a)(viil}{B).

Warning: Wet activated carbon removes oxygen from the air causing a severe hazard to workers inside carbon vessels and enclosed or

confined spaces. Before antering such an area, sampling and work procedures for low oxygen levels should be taken to ensure ample
oxygen availability. For proper tank entry procedures, see ANSI Z117-1-1977.

MSDS Revision information: Form Revision mada 02/09/94
Information Revised This Issus Date:  Updatad physical data, section &,

MSDS distributed by Great Western Chemical Company
Environmantal Departmert
Phone; 800-547-1400 FAX: 503-221-5767

Prepared By: Becca Heartwel!

Dets Preparsd: April 23, 1997

This Matarial Safety Data Shast is provided as an information resource only. It should not ba taken as 2 warmanty or raprasentation for which Graat Wastem Chemical
Company assumes legai responsibility. While Graat Western Chemical Company belisves the information contained harein is accurate and carnpiled from sources

befieved to be reliable, it is the rasponsibility of the user to investigate and varify its validity. The buyer assumes all rasponsibility of using and handfing the product in
accordancs with appiicable federal, state, and local regulations,
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[x] Te HUMMEL CROTON INC. MSDS
ummed R

Croton 10 Harmich Road

Web South Plainfield,NJ 07080-4899 USA

Page Telephone: (908)-754-1800
Fax: (908)-754-1815 AMMONIUM
Web Site: www.hummelcroton.com
E-Mail: sales@hummelcroton.com N |TRATE

Section |. Chemical Product and Company ldentification

Chemical Name: Ammonium Nitrate Suppiier:  HUMMEL CROTON INC.
. Ammonium Saltpeter, Ammonium Salt .
Synonym: of Nitric Acid 1¢ Harmich Road
Chemical Formula:  NH,NO, South Painfield, NJ 07080
CAS Number: 6484-52-2 Tel# (908)-754-1800

In case of Emergency Call: Chemtrec® (800)-424-9300{L.5.)
(703)-527-3887 (International)

Section Il. Composition and information on Ingredients

Chemical Mame CAS Number % Percent QSHA ACGIH
Ammonium Nitrate 6484-52-2 98+% Not Established  Not Established

Since no exposure limit have been established for Ammeonium Nitrate by OSHA & ACGIH, we recommend that
our product should be treated as a nuisance dust 15 mg/m?®.

Section lil. Hazards Identification

Acute Heaith Effects Irritating to the skin and eyes on contact. Inhalation will cause irritation to the lungs
and mucus membrane. Irritation to the eyes will cause watering and redness.
Reddening, scaling, and itching are characteristics of skin inflammation. Foliow safe
industrial hygiene practices and always wear protective equipment when handling
this compound.

Chronic Health Effects: This product has no known chrenic effects. Repeated or prolong exposure to this
compound is not known to aggravate medical conditions.
Carcinogenicity: This product is not listed by NTP, IARC or regulated as a Carcinogen by OSHA.

Section IV, First Aid Measures

First Aid For Eye: In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Call a physician.

First Aid For Skin: In case of contact, flush skin with water. Wash clothing before reuse. Call a
physician if irritation occurs.

First Aid For inhalation: If inhaled, remove to fresh air, If not breathing, give artificial respiration. If breathing
is difficult, give oxygen, Call a physician.

First Aid For Ingestion: If swallowed, call a physician immediately.

Section V. Fire and Explosion Date

http://www.hummelcroton.com/amno3_m.htm! 7/24/2003
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Flamability: Non-Flamable Auto-fgnition: Not Applicable

Flash Point: Not Applicable Flamable Limits: Not Applicable

Extinguishing Media: Water Spray

Fire Fighting Procedures: Wear self-contained breathing apparatus and protective clothing to prevent contact
with skin and eyes. OXIDIZER. May explode when heated.

Fire/explosion Hazards: Centact with other material may cause fire. Emits toxic fumes under fire conditions.

Container explasion may occur under fire conditions.
Section VI. Accidental Release Measures

Spitf or Leak Procedures: Utilize recommended protective clothing and equipment. Clean spills in a manner
that does not disperse dust into the air. Spill area can be washed with water. Collect
wash water for approved disposal. Keep from entering water or ground water.

Section VIl. Handling and Storage

Storage Temperaturas: Ambient
Sheif Life: Unlimited in tightly closed container.
Specizi Sensitivity! Ammonium nitrate decomposes at about 210 C. The presence of impurities

markedly lowers the decompasition temperature, e.g. chloride salts, metal oxides.
The following powdered metals react viclently or explosively with fused ammonium
nitrate below 200 C: aluminum, antimeony, bismuth, cadmium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, potassium, sodium, nickel, tin, zing,
titanium, as well as brass and stainiess steel. Ignites or reacts on contact with:
phosphorus, urea, sulfur, potassium nitrite, sawdust, sugar, trinitroanisole, charcoal,
cyanoguanidine, potassium permanganate, acetic acid, acetic anhydride. Hot
aqueous solutions of ammenium nitrate of above 50% concentration may
decompose explosively under adiabatic conditions and confinement.

Handling/Storage Precautions:  Avoid breathing dust. Avoid getting in eyes or on skin. Wash thoroughly after
handling. Store in a dry place away from direct sunlight, heat and incompatible

materials (see Section X). Reseal containers immediately after use. Store away
from food and beverages.

Section VIII. Exposure Controls/Personal Protection

Eye Protection: Safety glasses or goggles.

Skin Protection: PVC gloves with impervious boots, apron or coveralls. Employees should wash their
hands and face before eating, drinking or using tobacco products.

Respirator; Work ambient concentrations should be monitored and if the recommended
exposure limit is exceeded, a NIOSH/MSHA approved dust respirator must be worn.

Ventilation: Use local ventilation if dusting is a problem, to maintain air levels below the

recommended exposure [imit.

Additional Protective Measures:  Emergency showers and eye wash stations should be available. Educate and train
employees in the safe use and handling of hazardous chemicais.

Section IX. Physical and Chemical Properties

Physical Form: Solid crystals or priils
Color: White
Odor: Odorless

http://www.hummelcroton.com/amno3_m.html 7/24/2003
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Molecular Welght: 80.05

Boiting Foint: Decomposes at 210°C
Mefting/freezing Point; Decomposes at 210°C
Solubility in Water: 1gin 0.5 ml water
Specific Gravity: 1.72

Section X. Stability And Reactivity

Stability: Stable under ordinary conditions of use and storage.
Hazardous Polymerization: Will Not ocour

Incornpatibilities: Strong reducing agents, strong acids, finely powdered metals
instable Conditions: Excessive temperatures (see Incornpatibilities).

Decomposition Temperature: Decomposes at 210°C

Decomposition Products: Oxides of Nitrogen and Ammonia

Section Xl. Toxicological Information

RTECS Number; BRO050000

Routes of Exposure: Eye contact. Ingestion. Inhalation. Skin contact.

Toxicity Data: Orl-Rat LD50: 2217 mg/kg
Unr-Mus LD50: 2085 mg/kg

Chronic Toxic Effects: This product has ne known chronic effects. Repeated or prolong exposure to this
compound is not known to aggravate medical conditions.

Acute Toxic Effects: [rritating to the skin and eyes on contact. Inhalation will cause irritation to the lungs

and mucus membrane. Irritation to the eyes will cause watering and redness.
Reddening, scaling, and itching are characteristics of skin inflammation. Follow safe
industrial hygiene practices and always wear protective equipment when handling
this compound.

Section XII. Ecological Information
Ecotoxicity: Not available at this time.
Section XIil. Disposal Considerations

Waste Disposal Method: Waste disposal should be in accordance with existing federal, state and local
environmenial regulations.

Section XIV, Transportation Information

Proper Shipping Name: Ammonium Nitrate
UN Mumber; 1942 Class: 5.1
PG 0l DOT Label: Oxidizer

Section XV. Regulatory Information

OSHA Status: This product is hazardous under the criteria of the Federal OSHA Hazard
Communication Standard 29 CFR 1810,1200.

http://www . hummelcroton.com/amno3_m.html 7/24/2003
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TSCA Chemical Inventory. This compound is on the EPA Toxic Substance Control Act (TSCA) inventory List

Cafifornia Proposition 65 To the best of our knowledge, this product contains no levels of listed substances,
which the state of California has found to cause cancer, birth defects or cther
reproductive effects.

SARA Title fif: Section 302 Extremely  Ncnhe
Hazardous Substances:
Section 311/312 None
Hazard Categories:
Section 313 None

Teoxic Chemicals:

Section XVI. Other Information

HIMS Rating: Health 1
Flammability 0
Reactivity 3
Perscnal Protection C

Prepared By: Mark Dugan & Elizabeth Serago

Date; July 21, 2003

Reascn fot issue: Addition of HMIS

No warranty, expressed or implied, or merchantabifity, fitness for a parficular purpose or otherwise is made, except that the products herein
discussed comply with the chemical description on the labels. Buyer assumes risks of the use, storage and handling. Hummel shall not be lable for
any incidental or consequential damages arising direclly or indiractly in connection with the purchase, use, storage or handling of this product. The
information contained herein is, to the best of our knowledge, true and accurate. However, alf recommendations or suggestions are mads without
guarantes, since the conditions of use are beyond our controf, We disciaim any labifity incurred in connection with the use of these data or
suggestions. This information is nof to be faken as a license fo operate under, or a recommendation to infringe any pateni(s), The observance of alf

reguiations and patents is the responsibility of the user, o agent, representalive or employee of this company is authorized fo vary any terms of
this nofice.

x] [l

http://www.hummelcroton.com/amno3_m.html 7/24/2003



ASTRO PRODUCT CODE # 6150

PYROBOR®

Dehydrated Borax
Material Safety Data Sheet

Manufactured by:
IMC Chemicals Inc.
8300 Collego Boulevard
Overiand Park, Kansas 66210

CHEMICAL PRODUCT & COMPANY IDENTIFICATION

- EMERGENCY PHONE NUMBER:

24 Hour Information Secvice:  760-372-2291
CHEMTREC:

B00-424-9300 . -
PREPARATION/REVISION DATE: Apdl 27, 1956
Supersadaes Septamber 28, 1995 Version -

NOTE: Seo Saction 15 for Exposurs Limiks,
PYROBOR®,

PRODUCT NAME: » Dotwdcated Borex
FORMULA: NaBO,

CHEMICAL NAME: Sodium Tetraborate,
SYNONYMS:

Anlwdrous
Mmsﬂuax.ﬂhﬂtme Dahydratad Bocax,
Borax Glass

couw-lian.

mrm,msmmmmwmmMmmmmmmmm
Boralns, . :

NOTE Sodium Telraboraiz ks chamically and toxicologicaily related 4o Boric Ackt; the majority of the Borate chronic

3 HAZARDS IDENTIFICATION —m—

stucion: wano cotdkicind

g
Bocic Acid.  Sodium Tatrabocste i convertad 0 Boric Ackd in biclogical sysiams. mmmmwammmummmm

Telraborale oquivalent dota by dividing by a facior of 12292,

EMERGENCY OVERVIEW: Sodum Toetraborate Is @ whits odorless,
powdard substancg thal ke ot fammabile, combustibie, or agilostve, and it
prosants nounusid hazard i invalved it a fire. ‘Sodiom Tetraborala prasants
Rile or no hezard (1o hxanans) and has low acite oral and dermmal toxdclios.

Care shenkd bo taken o roinknize the amount of Sodium Tetraborsbo reloased

2 The savironment: 1o avold acological effocts,

ROLUATES OF EXPOSURE- nummmwum

important touls of axposrs. Devrnil sbsorplion

because Sodiur Totraborats Is not abeorbod throtgh tha kndact skin.

INHALATION: Mid iitalion i noee and throat may occur when the PEL or
* TLV srw sxcoodod (seo Seclion 15).

EYE CONTACT: Exposure fo Sodiyn Tetreborste dust may cause eye

Soe Soction 11 for detaits o Taxdcolopic

Is tscsally not impocdant -

DERMAL CONTACT: Sodium Telrahorabe Is nof-imibating 1o the intact skic.
Can be readly abecibed through broken or sbraded skin. -
INGESTION: Soxini Tetmbaorabe le.not Inlendad for ingestion. Amounts

MMmWMMmmW

e, T S e L L
m mrmnmmnm
REPRODUCTIVE: A human sfixdy of cocupalionally exposed Borete worker
popuiation showed no adverss reproductive effects: ‘Animel stidies of simlar
organk Borales dormonstrated reproductive alfects in males.
TARGET ORGANS: Mo target organs have been detacminad In humans.
High dosa animel Ingestion studies indicato that the fiostes iz the tarpet organ.
SIANS AND SYMPTOMS OF EXPOSURE: 'Symploms of sccidental ovec-
axponre ¥ Boralsa: have bean associeind with ngastion o abisorption
ftmough lerpo srees of dameged skin. Thesa may intiude nacsoa, vomitg,
mmmmmaﬁmmm

v e

EMERGENGY & FlRST AID PROOEDURES

EYEE:
owex Bds, wwmlmm
mmmmp hhmmm
¥ feritafion oocurs, wash affacted area with soag or mikd detargert and jarge
amounts of water. Got medical aitention U inttation potsists,

INHALATION: Ho specitic tresiment & necossary since Sodiom Tetrabonse
e not Bwly 4o be hazarious by inhalation. Prolonged axpocurs & dust levels
I someee of roguiatory limis shoukd sbways bo avoidad.

NGESTION: ¥ amounts grastor than one toaspoon sre swallowad, give two
glasves of water to drink and seek madical aitonfion,

mwmwmmwm .

WI'ETDFH'{SIGIAN: mmdnmmmm

“only, ' For ingoetion k exoess of & grams, milntein adaciste kKdnay fnction

and force Sikds. MWEM&MM

ooy, Hemodialysis shoukd ba reserved for massive acise Ingestion or pationts
mrenalum. Bocon saoiysis of urine or blood le usefl only for
documenting oxposare end shaukd not be used K evaluating sovedty of
polacning of §0 gakie raatment [addiional roforonce: LEovEZ, T.L., Nomhen,
SA, Valiri, J.C., Anresa Report of the Amercan Assoctation of Polson Control
Centors Data Collection system. Am J. of Emergency ML 1086; 4:427-458.



ASTRO PRODUCT CODE # 6150

OENERAL HAZARD: Sodium Telraborate ks not ammable, combrastible, o
wiosiva, Sodium Totraboralte presonts no unusual hazards when involved
in = frs. This procit is an iohenant firs retacdant.

" UBELAEL: Mot Appicable

FLASH POINT: ¥ot Applicable

FIRE FIGHTING MEASURES

AUTCIGKNITION TEMPERATURE: Not Apphcabie

FLAMMARILITY CLASSIFICATION: Fammabiity Classification (29 CER
1910.4200), Non-fiammable solid.

EXTINGUISHING MEDIA: Any firo axinguishing madia may be used on
naarby fres.

ACTION TO TAKE FOR EPILLS OR LEAKS: Borales may damaga treas
anxd vogatafion {see Exclogical Infoemetion, Section 12, for irther informafion.
Fot &y spilis, sweep, vacuum, of ¢hovel and place it containers for disposal
in sccordanco with wmm&mmqsm 15 for
additional  roferences and  Inforination regarding Cofifornia and EPA
reguiafions). Avokd contamination of bodies of water during deanup. Sodiam
Toltraborats wil cause Jocalized contamination of stxrounding walars

depanding on amotrtt dissotved In these waters. Soma damage fo local
Wmmcﬂwmﬁemybemed{msﬂdmﬂ)
Undor usial condiions, ne protective equipment s required.

m;wesamm?mmwwa as
definad Resource Conservation and Recovary Act (RCRA) mgzm
{40 CFR 261). (Sea Saection 15)

GENERAL: Dxy, Indoor storage undac nornal stmospheatic conditions is
recommendad. To maintain package nfegrity and to minimize caking of the
product, . bags shexid be handlod on & “Scet-n-fiest-out™ basis, Good
trousekaeping should be maintained io minkmize dust accumuiation and

ENGINEERING CONTROLS: Uss local axtzast ventiation to keep akbomo
Jovels below axposura kit {360 Soction 15).

EYE PROTECTION: Use goggles of ventad safoly glasses in excessively
dusty conditions.

g SXPOSURE CONTROLSIFERSONAL PROTECTION I

generalion. . Sodium Teiraborate may cake in mokst condiions.
HYGIENIC PRACTICES: mmwmmmmm
handling and befora eating, dinking, or stnoking.

----

SKIN PROTECTION: Not required under nommal conditions. Use if
axcasshvaly

dusty or if sidn is damaged.
RESPIRATCRY PROTECTION: Lse zppropriste NIOSHMSHA certified
respicators when fevels am expectad to excoed exposure ¥mits (see Section

8 EHYSICAL & CHEMICAL PROPERTIES I

SOLUBILITY IN WATER: 2.5% at 20°C; 34¢.5% at 100°C
APPEARANCE AND QDO White granuiar 3olid, ododess.
HOLECULAR WHGHT: 201.22

BOWLING POINT: Mot Applicable

MELTING POINT: T42°C

pH VALUE: AL20* C: 1% solution - 0.25
VAPOR PRESSURE: Mot Applicablo
FLASH POINT: Nane

SPECIFIC GRAVITY: 237

VAPOR PRESSURE: Not Applicabie

STABLITY: Stable inder normal condisons; focaas partisd bydrate & moist ai.
INCOMPATIBILITY: Reaction with strong reducing agents such as metal
hydrides or alical matals will generale hydrogen gas which could create an

HAZARDOUS DECOMPOSITION PRODUCTS: Nona known.
HAZARDOUS POLYMERIZATION: WH not occur.

NOTE: "Sodium Tetraborata ks chomically and

EYES: Baric Add, when applied 10 the eyes of slbing ratibs (Dratzo test),
prociced sffects of mlid ecythama, and mild & modacate discharge In 5 of €
tabblts, Al signs subsidad by the fourth dey after application. Fifty years of
WWMMMMWWMW
bSo&mTwnbm

Page 2 of 4

wmummmmdmmmwmmsmmm
Buxic Acid. Sodium Tetrborate Is convertex! to Boric Ackd In biological systexs. mmwmmhmmmmmbm
memwmwnhmdim

SKIE Bork Acid was applied 1o the kin of albino rabblis. amum
imitation portisted 72 hours aftar No avidence of tissue damage
wis found. Low actin dermal todcly, LD, brrd!ﬁskmadt:%%:;

gresber than 2,000 pordocted per
150041) Mmrm:mmwm Mmm

#C Chomicals inc.
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INGESTION: Low scuke oral kmdely; LD, for Speague-Dawley tals is 4,500
10 6,000 mafkg of bodty walght.,

CARCINOGEMICITY: Sodium Tetraborale is not Esied as & carcinogen by
tha Envirorsnental Protection Agancy (EPA), tha Stale of Californiz, or the
Inlemutional Agency for Research on Cancer JARC). A report issued by the
Halional Taxicology Program showed "o evidencs of cadinogenicy” fitem a
full two-year bloassay on Borie Acld on milce af feed doses of 2.500 to 5,000
proin e dol. Nomutagenic actiity was obsorvad for Boric Acid in & recent
battery of four short-term mutaganicKy sscays. :

REPRODUCTIVE: A human study of occupationally exposed Borate worket:
population showod no adverse reproductive effects. Ankmal stixses lndicats
fhet Boric Acd reduces o ihibits sparm production, causes (asticutar stroptty,
and, whan given b plagnant animels duriy gestation, may catee
daoveiopmental chonges. These feoad studies were conducted undar chronic
exposure condiions ieading to doses mepty fimes in exers of those that

coutd ocour Swough inhalation of dust in the occupational setfing, Distacy
lovels of Boric Ackt of 6,700 ppm In chronic: foeding studias In cats and
procced testicular changes [Wek, Fisher, 1972]. in chronic feeding stixies
of mice on diefs containing 5,000 ppm Baric Acd, testicuiar atrophy was
precont, while tice fed 2,500 ppm Borke Ackd showed o significant incfease
in testicitac strophy. In another chronic Bode Acld stidly, degeneration of
saminiferous inbules was presont Sogathar wih a reduction of garm cells in
wico fexd 4,500 pom Bocke Ackl. In & reproduction stixdy on rats, 2,000 ppm of
diobwy Boric: Acid had ne adverse effect on lnctation, Mter size, welght and
appeaarance [Wolir, Fisher, 1672]. o a continuous broeding study In mice,
thears wers & recduction In ity rates in males recelving 4,500 ppm Bocde Acid,
bt nat for fomales recsiving 4,500 ppm Boric Acld [Fal of af., 1852].

Boric Ackd at datary levels of 1,000 ppim administered to pragnant famale rals
throughout gostation causad & siight reduction in fatal weight, but was
considered close 10 NCAH. Doses of 2,00 ppm and above cansad fobal
malfomnatione and talemal toxdclly. In mica, the no offact fevel kor fotal

{agancsts ar shadening of the thirloanth vb) weco seen at 4,000 ppm [Heindal
et al, 1992].

ECOLOGICAL DATA

NOTE: Boron ke thoe clarmeant In Sudium Telraborate which ks msed 1o characiatze Borate product ecological effects. To convert Sodiiam Talrdbotats data to Baron,

muliply by 0.2448.

FASH TOXICITY: Boson pabrally occurs in soawslor at an aversge

concantration of 5 mg B/ter. Ia laboratary stodies the acite toaddlly (96-hr

LC,,} for under-yearling Coho sakmon (Dachorhwnchuss ksuteh) in seawater

was daollarmined as 40 mg BA (added as Sodium Metaborata), The Minknum

Lol Dona kxr minnows. @posod k Boric Ackd at 20=C for 6 howts &5 18,000

10 16.000 mo/t In distiiod water, 19,000 to 19,500 In hard water,
Radnbow trouk (S. gairdner)

24-dayL G, = 150.0 my/BL

36-day NOECLOEC = 0.75-1 mg/an.

1Cu=1T8 mg/BA.
BIRD TOXICITY: Mmyhcv;sd1mmmldhm&mdmﬁ

farnale maliarde. As itio o5 30 mgikg fod o maliard ackits advarsely affactod

the growit ke of offzpring.

INVERTEBRATE TOXICITY:
Daphnids

46-hoarlC, =133

21-day NOECLOEC = 613 mgyBLL
PHYTOTOXICITY: Adhough: bacon (s an essential micro-ndriant for healthy
growth of plants, k con be hamful to boron-secslive plants I higher
quoniics. Plants and {ress can eatlly be exposad by root absorplion to toodc
Tavels of boron in the fomn of water solubla Borate leached into noarby walers
orsoll. Care shoukd ba taken o minimize the amount of boron releesed to the

eumvironment. .
ENVIRONMENTAL FATE BATA: '

FPorsisenceDagracistion: Boron is naturally ocxauring and is commeanty
in the- anvilonmeni. Sodiumn Tetraboreée decomposes in the ecviconmeant to
nafurel Borale,

Soll Mobliy: The product Is soluble In water and is leachahia theough niocmal
soll

DISPOSAL CONSIDERATIONS

RSPOSAL GUHNANCE: Small smounts of Sodicen Tetraborate can umcally
be &:spotad of of municpal landfil sitae, and roguines no speci eatment.
Tonnage quantlio: are not howaver, recxnmended for the tandil, and I
possitls, stoukd be no-tmed for an approprata applicaion. Rofor to state snd
focaf reguiiionss for sppicabie site-specki: foquiements. Sodium Tetrabocsts
s not curronfly Eslod under ey sections of tha 11,5, Environmentat Protection

Soe Section 15 for dotalts on Regulatory informalion.

. Agancy (EPA) Resource Consarvalion and Recovery Act
CALIFORNIA,

{RCRA).
HAZARDOUS WASTE DESIGNATION: Califomia erifies

. substarcos with aculo D' of lees than 2,500 m/kg s “hazardous wasties™

Sodium Tetrabarate s, tharolors, Aot @ “hazardous waste” ¥ splied b
Calliomia, .

TRANSPORT REGULATIONS

US DEPARTMENT of TRANSPORTATION (DOT) IDENTIRCATION
NUMBER: Sodiom Tetraborale #5 pot & DOT Hazerdous Matedal or
Hazamdous Substance. :

Paga3of4

INTERNATIONAL TRANSPORTATION: Sodkum Teiraborete has no UN.
numbar, and & not reguiated undor intemational mill, ighway, water, or air

MC Chemicals Inc.
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REGULATORY INFORMATION

TSCA NUMBER: 1330-43-4

RCRA (40 CFR 261} Notfistod under any sectiot.

CERCLA (SUPERFUND): Not Esiod under any section,
CLEAN WATER ACT (CWA): Sodwsn Tatraborate, Anbydrous fs not
.. togutalad by any waler quallly critarda under Section 304, ks not Esind as
peiodity polltant under Saclion 307, and & not siod as a hazsrdous
subctance under Saclion 311, i

SAFE DRINKING WATER ACT (SOWAY: Not regutated undor SOWA, 42
USC 300g-1, 40 CFR 141 st saq. Consult state and keal reguiations for
possibla walor qualily advisories involving bacan,

OCCUPATIONAL EXPOSURE LIMITE: Sodium Teksborule is

tad! reguialod by OSHA, CAL DSHA & ACGIH,

OSHA: Pormissibla Exposure Limit (PEL): 10 mgim®

CALIFORNIA OSHA: Paimissible Exposure Limit (PE(): 5 mg/m®

OTHER INFORMATION:
" Product Labe! Text Hazard irdomnation:
May be hatml € swallowed.
May cause reproductive hamm or birth defects based on animal
data

May couse ey imitaton

Avoid contaminalion of food or fead.
ot for food, drug or pesficidal use.
Pracice goot housaokeaping.

KEEP OUT OF THE REACH OF CHILDREN,

ACGIH: Threshold Limit Valua (TLV): 1 mg/m®

NTP ANNUAL REPORT ON CARCINOGENS: Not Estad as o cancinogen.
OSHA CARCINOGEN: Mot Ested as an OSHA carcinogen.

CONEG MODEL 1EGISLATION: Moots alf the CONEG mquitamexts
refating $o haarvy metal imitalions on components of packaging maderials.
CLEAN AR ACT (CAA): This product was not imamudackired with and does

ool contsin any Class | or Class H ozone deplating substances, and defined
by EPA.

{NTERNATIONAL AGENCY for RESEARCH on CANCER (IARG): Not
fistad as 2 carcinoger L
CALIFORNIA PROPOSITION 65: Kot islod #s a cacinogen o

xi. Wamning - This product contains frace smounts of arsenic.

reproducive
Arsotic 5 known fo the Stale of California catiss cancer, reproducive harm
or birh defocts. ' This waming squined by 25249.6 of Biv Catfornia, Haalth and Safaly Cade,

Naffonal Fire Profection Assoclation (MFPA) Classification:
4 = Sevele, 3 = Setlous, 2 =Moderate, 1 = Sight, 0 = Minimal
Health 0
Flacranablity 4]
Reactity 0
Hazerdous Matatlols information Systams (HMIS):
4 = Extrome, 3 = High, 2 = Modarata, 1 = Stight, 0 = Insignificant
Bloe:  (Acule Haalih) 1
fond: {Farnmablity) 1]
Yellow: (Reactivity) Q
* Ctxonic Effects (for explanafion see Section 11)

Kipaments a5  the sulkabilly of iformation horoin for prposes gre nacessarly purcheser's responsdily. Thevofore, aithough reasonable care
s boon taken i the preparation of such knformation, IMC Chenvcals inc. extonds o wamantias, makes na reprssentalions, ! SSSUNes no rasporshifily
a5 I e accuracy or suilahilily of such Informaion for appiication Jo purchasers infendad parposes or for consoaquences ol fts use.
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Date Issued: 1997-11-12
Supersedes: 1997-10-14
TEXACD 845/20
MATERIAlL. SAFETY DATA SHEET
NOTE: Read and understand Material Safety Data Sheet before handling or
disposing of product.

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MATERIAL IDENTITY
Product Code and Nama:
07998 TEXACOD EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF
Chemical Name and/or Family or Description:
Antifreeze

Marufacturer’s Name and Address:
TEXACD LUBRICANTS COMPANY

P.0. Box 4427
Houston, TX 77210-4427

Telephone Numbers:
Transportation Emergency-Company : (914) 831-3400
CHEMTREC (USA): (8B0O) 424-38300
In Canada : (800Q) 587-74%5

Health Emergency -Company : (914) 831-3400
General MSDS Assistance : {914) B3E-T7204
Texaco FaxBack System : {713) 432-3383
Technigal Information ~Fuels : (814) 838-7336

-Lubricant/: (800) 782-7852(0pticn 4)
antifreezes/Fuel Additives
-Solvents/Chemicals : (800Q) 876-3738

2. COMPOSITION/INFORMATION ON INGREDIENTS

THE CRITERIA FOR LISTING COMPONENTS IN THE COMPOSITION SECTION 15 AS FOLLOWS:
CARCINOGENS ARE LISTED WHEN PRESENT AT Q.1 % OR GREATER; COMPONENTS WHICH ARE
OTHERWISE HAZARDOUS ACCORDING TO OSHA ARE LISTED WHEN PRESENT AT 1.0 % OR
GREATER; NON-HAZARDOUS COMPONENTS ARE LISTED AT 3.0 % OR GREATER. THIS IS NOT
INTENDED TO BE A COMPLETE COMPOSITIONAL DISCLOSURE. REFER 7O SECTION 14 FOR
APPLICABLE STATES’ RIGHT TO KNOW AND OTHER REGULATCORY INFORMATION.

Product and/or Compornent(s) Carcincgenic According to:

0SHA TARC NTP OTHER NCOMNE
X
Composition: (Sequence Number and Chemical Name)
Sea. Chemical Name CAS Number Range_in %
o1 Water deionized 7732~18-5 50.00-84 .98
02 * 1,2 ethanadiol 107-21=1 35.00-49.98
03 * Hexanoic acid, 2-ethyl-, potassium salt 3164-B5-C 1.00-2.99

PRODUCT IS HAZARDOUS ACCORDING TO OSHA (1210.1200).
= COMPONENT IS5 HAZARDOUS ACCORDING TO OSHA.

Exposure Limits referenced by Seguence Number in the Composition Section
Seg. Limit

o2 50 ppm CEILING-OSHA
Q2 39.4 ppm CEILING-ACGIH (AERQOSOL) (A4)

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW

Apmearance:
Red 1iguid
Odor:
Mitld odor
PAGE: 1 _
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PRODUCT CODE: 07998 Date Issued: 1897-t1-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 COGLANT/AF  Supersedes: 1997-10-14

3. HAZARD TDENTLIFICATION (CONT)

WARNING STATEMENT

WARNING ! HARMFUL IF SWALLUOWED -

MAY CAUSE DIZZINESS AND DROWSINESS

MAY CAUSE EYE IRRITATION

ASPIRATION HAZARD IF SWALLOWED -

CAN ENTER LUNGS AND CAUSE DAMAGE

FOR INDUSTRIAL WUSE ONLY

CAN CAUSE KIDNEY DAMAGE IF SWALLOWED

MAY CAUSE LIVER DAMAGE IF SWALLOWED BASED ON ANIMAL DATA

ATTENTION ! CONTAINS ETHYLENE GLYCOL WHICH MAY CAUSE BIRTH DEFECTS BASED

ON ANIMAL DATA

CONTAINS 2-ETHYLHEXANDIC ACID OR ITS SALT WHICH MAY CAUSE
ADVERSE REPRODUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON
ANIMAL DATA

HMIS NFPA
Health: 2 Reactivity: O Health: 2 Reactivity: O
Flammability: 1 Special r = Flammability: 3 Special -

POTENTIAL HEALTH EFFECTS

EYE SKIN INHALATIGN INGESTION
Primary Route of Exposure: X X X

EFFECTS OF OVEREXPOSURE
Acute:

Eyes:
May cause irritation, experienced as mild discomfort and seen as slight
excess redness of the eye.

Skin:

srief contact is net irritating. Prolonged contact, as with clothing
watted with material, may cause defatting of skin or irritation, seen as
tocal redrness with possible mild discomfort.

Other than the potential skin irritation effects noted above, acute (short
term) adverse effects are not expected from brief skin contact; see other
effects, below, and Section 11 for information raegarding potential long
term effects.

Inhalation:

Vapors or mist, in excess of permissible concentrations, or in unusualily
high concentrations generated from spraying. heating the material or as
from exposure in peoerly ventilated areas or confined spaces, may cause
irritation of the mose and throat, headache, nausea, and drowsiness.

Prolonged or repeated overexposure may result in the absorption of
potentially harmful amounts of material.

Ingestion:
Contains ethylene glycol and/or diethylene glycel, which are toxic when
swallowed. A lethal dose for an adult is 1-2 ml per kilogram, or about 4

cuncas (one-half cup). Symptoms inciude headache, weakness, confusion, diz-
ziness., staggering, slurred speech, loss of coordipation, faintness, nausea

and vomiting, increased heart rate, decreased blood pressure, difficulity
breathing and seeing, pulmonary edema, unconsciousness, convulsions,
collapse, and coma. Symptoms may be delayed. Decreased urine ocutput andg
kidmey falure may alsoc occur. Severs poisoning may cause death.

Aspiration may occur during swallowing or vomitimg, resulting in lung
damage.

Sensitization Properties:
Unknown.

Chrenic:
Repeated ingestion may cause kidney damage.

Medical Conditions Agaravated by Expasure:
Repeated ovarexposure may aggravate existing kidnay disease.

PAGE: 2
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PRODUCT CODE: 07998 Date Issued: 1997-11-12
NAME: TEXACD EXTEMDED LIFE PREDILUTED 50/50 COOLANT/AF  Supersedes: 1997-10-14

3. HAZARD IDENTIFICATION {(CONT)

Other Remarks:
None

4. FIRST AID MEASURES

Eves:

Immediately flush eyes with plenty of water for at 1east 15 minutes. Hold
evelids apart while fiushing to rinse entire surface of eye and 1ids with
water. Get medical attention.

skin:

Wash skin with plenty of soap and water until all traces of material are
removed. Remove and clean contaminated clothing {See Other Instructions).
Destroy non-resistant footwear. Get medical attention if skin irritation
persists or contact has been prolonged.

Ingestion:
if person is concious and can swallow, immediataly give two glasses (i.e.,
16 oz.) of water but do ret induce vomiting. Get impediate medical
attention. Never give anything by mouth te an unconcious or convulsing
person.

Inhalatien:
If irritation, headache, nausea. or drowsiness occurs, remove to fresh air,
Get medical attention if breathing becomes difficult or respiratary
irritation persists.

Other Instructions:
Ethylene glycel (EG) and diethylene glyecol! {(DEG) intoxication may
ini{tially produce behavioral changes, drowsiness, vomiting, diarrhea,
thirst, and convulsions. EG and DEG are nephrotoxic. End stages of peoiseon-
ing may include renal damage or failure with acideosis. Supportive measures,
supplaemented with hemodialysis if indicated, may limit the progression and
severity of toxic effects.
FOR ETHYLENE GLYCOL PQISONING intravencus ethanol is a recognized antideotal
treatment : other antidotal treatmemts alsec exist for EG poisening.
FOR DIETHYLENE GLYCOL PDISONING the rele of intravenous ethanol in the
treatment ts unclear but 1t may be of benefit in view of structural and
toxicological similarities to ethylene glycel. Contact a Poison Center for
further treatment information.

Aspiration of this product during induced emesis may result in severe lung
injury. If evacuation of stomach is necessary, use method least 1ikely to
cause aspiration. such as gastric lavage after endotracheal intubation.
Contact a Poison Center for additional treatment information.

5. FIRE-FIGHTING MEASURES

Ianition Temperature - AIT (degrees F):
Not determined.
Flash Peint (degrees F):
Not applicabie.
Flammable Limits (%):
Lower: Not determined.
Upper: Not determined.

Recommended Fire Extinguishing Agents And Special Procedures:
Use water spray, dry chemical, foam, or carbon dioxide to extinguish
flames. Use water spray to cool fire-exposed containers. Water or
foam may cause frothing.

Unusual or Explosive Hazards:
None

Extinguishing Media Which Must Not Be lUsed:
Mot determined.

Special Protective Equipment for Firefighters:
wear full protective clothing and positive pressure breathing apparatus.
Approach fire from upwind to aveid hazardous vapeors and toxic decomposition
preoducts.
PAGE : 3
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PRODUCT CODE: 07998 - Date Issued: 1997-11-12
NAME: TEXACD EXTENDED LIFE PREDILUTED 50/50 CODLANT/AF Supersedes: 1557-10-14

B. ACCIDENTAL RELEASE MEASURES (Transportation Spills: CHEMTREC (800}424-3300)

Procedures in Case of Accidental Release, Breakage or Leakage:

Ventilate area. Avoid breathing vapor. Wear appropriate personal
protective eguipment, including appropriate respiratory protection. Contain
spill if possible. Wipe up or absorb on suitaple material and shovel up.
Prevent entry into sewers and waterways. Avoid contact with skin, eyes or
clething.

If more than ' 10,859 pounds of product ts spilled, then report spill
according to SARA 304 and/or CERCLA 102(a) requirements, unless product
qualifies for the petroleum exemption (CERCLA Section 101(14)).

7. HANDLING AND STORAGE

Precautions to be Taken in
Handling:
Mirnimum feasible handling temperatures snould be maintained.

Storage:
Periocds of exposure to high temperatures should be minimized. Water
contaminaticn snould be avoided.

8. EXPOSURE CONTROLS/PERSONAL PROTECTICN

Protective Equipment (Type)
Eye/Face Protection:
Safety glasses, chemical type goggies, cor face shield recommended to
prevent eye contact.

Skin Protection:
Protective clothing such as coveralls or lab ceoats should be worn. Launder
or dry-clean when soiled. G&loves and boots resistant to chemicals and
petroleum distillates required.

Respiratory Protection:

Airborne concentrations should be kept to lowest levels possible. If
vapor, mist or dust is generated and the occupational exposure 1imit of the
product, or any cemporent of the product, is exceeded, use appropriate
NIOSH cor MSHA approved air purifying or air suppiied respirator after
determining the airberne concentration of the contaminant. Air supplied
respirators should always be worn when airberneg concentration of the
contamimant or oxygen content is unknown.

Ventilation:
Adeguate toc meet component cccupational exposure limits {see Section 2).

Exposure Limit for Total Product:
None established for product:; refer to Section 2 for component
exposure Timits.

8. PHYSICAL AND CHEMICAL PROPERTIES

Appearance:
Red tTiquid
Odor:
Mild odor

Boiling Point (degrees F):
228

Melting/Freezing point (degrees F):
Not applicable.

Specific Gravity (water=1):
1.07

pH of urdiiuted product:
8.3

Vapor Pressure:
Ngt determined.
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PRODUCT CODE: 07938 = Date Issued: 1897-11-12 §§
NAME: TEXACQ EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF Supersedes: 1997-10-14

§. PHYSICAL AND CHEMICAL PROPERTIES (CONT)

Viscosity:
< 20 &5t at 40.0 €

VOC Content:
Not determined.

Vapor Density (air=1}:
2.1

Solubility in Water (%):
> 10

Other: None

10. STABILITY AND REACTIVITY

“This Material Reacts violentiy With:
(If Others is checked below, see comments for details)
Air Water Heat Strong OxidiZzers Qthers None of These
.o
Comments:
None

Products Evolved When Subjected to Heat or Combustion:

Toxie levels of carbon monaxide, carbon gdioxide, irritating aldehydes and
ketones, and combustion products or compounds of

potassium.

Hazardous Polymerizations: DO NOT OCCUR

11. TOXICOLOGICAL INFORMATICON

TOXICOLDGICAL INFORMATION(ANIMAL TOXICITY DATA)
Median Lethal Dose
Oral:
Animal data does not reflect human toxicity; see Sections 3 & 11
Inhalation:
Not determined.
Dermal:
LDSQ Relieved to be > 1.00 - 2.00 o/kg (rabbit) slightly toxic
Irritation Index, Estimation of Irritation (Species)
Skin:
(Draize) Believed to be < .50 /8.0 (rabbit) no appreciable effect
Eyes:
(braize) Believed to be > 15.00 - 25.00 /110 (rabbit) slightly irritating
Sensitization:
Not getermined.
Other:
Oral administration of ethylene glycel to pregnant experimental animals
tas been shown to cause birth defects in the offspring. These effects were
not seen when ethylena glycol was administered by dermal application or by
inhalation.
Continuous ingestion of a diet contaning 1% or 2% ethylene glycel for two
years produced liver and kidney damage, and bladder stones in rats.

S-gthyihexaroic acid (2-EXA) caused am increase in liver size and enzyme
levels when repeatedly administered toc rats via the diet. When administered
to pregnant rats by gavage or in drinking water, 2-EXA caused

teratogencity (birth defects) and delayad postnatal development of the
pups. Additiomaly, 2-EXA impaired female fertility in rats. Birth defects
ware s2en in the offspring of mice who were administeread

sodium 2-ethylhexancate via intraperitoneal tnjection during pregnancy.
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PRODUCT CODE: 07388 Date Issued: 1997-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF  Supersedes: 1997-10-14

1Z. DISPOSAL CONSIDERATIONS

Waste Disposal Methods
This product has been evaiuated for RCRA characteristics and does not meet
the criteria of a hazardous waste if discarded in its purchased form.
Under RCRA, 1t is the responsibility of the user of the preodust to deter-
mine at the time of disposal, whether the product meets RCRA criteria for
hazardous waste. This is because product uses, transformations, mixtures,
processes, etc. may render the resulting materials hazardous.

Remarks
To prevant contamination of drinking water supplies, and poliscning of
children, aguatic 1ife, wildlife, and farm and domestic animals, ethylene
glycol products such as used antifreeze solution, regardless of guantity,
should never by discarded onto the ground, inte surface waters, or into
Storm sewers.

13. TRANSPORT INFORMATIDN

Transpertation
DoT:
Proper Shipping Name:
Net regulated

This predust contains a DOT Hazardous Substance o Substances, listed in
Section 14 of the MSDS. If the produgct’s shipping container holds

at least 10,858 1bs., then the DOT information must be accompanied
with RQ notation, or, an otherwise ‘Not Regulated’ product will be
classified as Environmentally Hazardous (solid/liquid) N.0.$., Class 9,
uniess the product gqualifies for the petroleum exemption (49 CFR 171.8).

IMDG:
Proper Shipping Name:
Not regulated

ICAD:
Proper Shipping Name:
Not regulated

TDG:
Proper Shipping Name:
Not regulated

14. REGULATORY INFORMATION

Federal Regulations:
SARA Title III:
Section 302/304 Extremely Hazardous Substances

Seg. Chemical Name CAS Numper Range in %
None

Section 302/304 Extremely Hazardous Substances {CONT)

Seg. IFQ RQ

Mone

Section 2311 Hazardous Categorization:
Acute  Chronic Fire Pressure Reactive N/ A

X X _ - _ -
Section 313 Toxic Chemical
Chemical Name CAS Number Concentration
1,2 ethanediocl 107=21=1 35.00-48.88
CERCLA 102(a)/DOT Hazardous Substances: (+ indicates DOT Hazardous Substance)
Seq. Chemical Name CAS Number Range inm %
01+ 1,2 ethanediol 107=21=-1 35.00-49.58
Q2+ Sodium nitrite 7632-00-0 0©.10-0,89
03+ Potassium hydroxide 1310-58-3 ©.10-0.898
CERCLA/DOT Hazardous Substances (Sequence Numbers and RQ’s}:
Seq. RO
o1+ 3000
o2+ 100
Q3+ 1000
PAGE: B _
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PRODUCT CODE: 07988 Date Issued: 1997-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF  Supersedes: 1997-10-14

14. REGULATORY INFORMATION (CONT)

TSCA Inventory Status:
This product, or its components, are listed on or are exempt from the
Toxic Substance Centrol Act (TSCA) Chemical Substance Inventory.

Other:
None .

State Regulations:
Califarnia Proposition G65:
The follewing detectable components of this product are substances.
or belcng to classes of substances, known to the State of California
to cause cancer and/or reproductive toxicity.
Chemical Name CAS Number
None

International Regulations:

Export Notification {TSCA-12b):

This product may be subject to export notification under TiCA
section 12(5}; contains:

Sodium nitrite

Diethylene glycol moncbutyl ether

WHMIS Classification:
Class D, Div 1, Subdiv B: Toxic
Class D, Div 2, Subdiv A: Teratogenic
Class D, Div 2, Subdiv B: Chronic toxic effects

Canada Inventory Status:
Not determined.

EINECS Inventory Status:
Not determined.

Australiz Inventory Status:
Not determined.

dJapan Inventory Status:
Not determined.

15. ENVIRONMENTAL INFORMATION

Aquatic Toxicity:
Net determined.

Mobility:
Nat determined.

Persistence and Bicdegradability:
This product is estimated to have a moderate {>= 230%) rate of
biodegradation in a test for ready bicdegradation.

Potential to Bicaccumuiate:
This product is estimated to have a low potential to bioconcentrate.

Remarks:
None

16. OTHER INFORMATICN

ACUte or chrenic oral consumption of preducts containing ethylene gliycel
san produce significant adverse health effects, inecluding death, in humans
and animals. Keep out of reach of children and pets. Such products should
not be used in potable {(drinking) water systems or eother systems where con-
tamination of patable water supplies is peossible (e.g., recreational ve-
hicles, winterizing potable water systems).

Texace recommerds that all exposures to this product be minimized by
strictly adhering to recommended occupaticnal centrols procedures to avoid
arny potential adverse health effects.

THE INFORMATION CONTAINED HEREIN IS BELIEVED TO BE ACCURATE. IT IS PROVIDED
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PROGUCT CODE: 07998 Date Issued: 1997-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF  Supersedes: 1997-10-14

16. OTHER INFORMATION {(CONT)

INGEPENDENTLY OF ANY SALE GF THE PRODUCT FOR PURPQOSE OF HAZARD COMMUNICATION
AS PART DOF TEXACOD’S PRODUCT SAFETY PROGRAM. IT IS NOT INTENDED TO CONSTITUTE
PERFORMANGE INFORMATION CONCERNING THE PRCDUCT. NO EXPRESS WARRANTY, OR
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE IS
MADE WITH RESPECT TO THE PRODUCT OR THE INFORMATION CONTAINED HEREIN. DATA
SHEETS ARE AVAILABLE FOR ALL TEXACO PRODUCTS. YODU ARE URGED TOQ OBTAIN DATA
SHEETS FOR ALL TEXACO PRODUCTS YOU BUY, PROCESS, USE LR DISTRIBUTE AND YOU
ARE ENCOURAGED AND REQUESTED TO ADVISE THOSE WHO MAY COME IN CONTACT WITH
SUCH PRODUCTS OF THE INFORMATION CONTAINED HEREIN.

TO DETERMINE APFLICABILITY OR EFFECT OF ANY LAW OR REGULATION WITH RESPECT TQ
THE PRODUCT, USER SHOULD CONSULT HIS LEGAL ADVISOR OR THE APPROPRIATE
GOVERNMENT AGENCY. TEXACO DOES NOT UNDERTAKE TO FURNISH ADVICE ON SUCH
MATTERS. '

Date: 18997-11-12 _ New X Revised, Supersedes: 1897-10-14

Date printed: 1898-06-03

Inquiries regarding MSDS should be directed to:
Texaco Inc.
Manager, Product Safety
P.0. Box 509
Beacon, N.Y. 12808

PLEASE SEE NEXT PAGE FOR PRODUCT LABEL

PAGE: 8

N.D. - NOT DETERMINED N.A. - NOT APPLICARBLE N.T. — NOT TESTED
< = LESE THAN > ~ GREATER THAN

Iy



PRODUCT CODE: 07998 Date Issued: 1997-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED S50/50 COOLANT/AF  Supersedes: 1997-10-14

17. PRODUCT LABEL Labei Date: 1997-11-12

READ AND UNDERSTAND MATERIAL SAFETY DATA SHEET BEFORE HANDLING OR DISPOSING

OF PRODUCT. THIS LABEL COMPLIES WITH THE REQUIREMENTS OF THE QOSHA HAZARD
COMMUNICATION STANDARD (28 CFR 1910.1200) FOR USE IN THE WORKPLACE. THIS
LABEL IS NOT INTENDED TO BE USED WITH PACKAGING INTENDED FOR SALE TO CONSUMERS
AND MAY NOT CONFORM WITH THE REQUIREMENTS OF THE CONSUMER PRODUCT SAFETY ACT
DR OTHER RELATED REGULATORY REQUIREMENTS.

07998 TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF
WARNING STATEMENT
WARNING ! HARMFUL IF SWALLOWED
MAY CAUSE DIZZINESS AND DROWSINESS
MAY CAUSE EYE IRRITATION
ASPIRATION HAZARD IF SWALLOWED -
CAN ENTER LUNGS AND CAUSE DAMAGE
FOR INDUSTRIAL USE ONLY
CAN CAUSE KIDNEY DAMAGE IF SWALLOWED
MAY CAUSE LIVER DAMAGE IF SWALLOWED BASED ON ANIMAL DATA
ATTENTION ! CONTAINS ETHYLENE GLYCOL WHICH MAY CAUSE BIRTH DEFECTS BASED
- ON ANIMAL DATA
CONTAINS 2-ETHYLHEXANOIC ACID OR ITS SALT WHICH MAY CAUSE
ADVERSE REPRODUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON
ANIMAL DATA

PRECAUTIONARY MEASURES
-Use only with adeguate ventilation.
=Avoid breathing vapor, mist, or gas.
-Avoid contact with eyes, skin, and clothing.
-Keep container closed.
-Wash thoroughly after handling.

FIRST AID

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes. Hoid
eyelids apart while flushing to rinse entire surface of eye and lids with
water, Get medical attention.

Skin Contact:

Wash skim with plenty of soap and water until all traces of material are
removed. Remove and clean contaminated clething (See Other Instiructions}).
Destroy non-resistant footwear. Get medical attention 1f skin trritation
persists or contact has been prolonged.

Ingestion:

IF person is concious and can swallow, immediately give two glasses (i.e.,
16 pz.) of water but do not jnduce vemiting. Get immediats medical
attemtion. Never give anything by-mouth to am uncongious or convulsing
persaon.

Inhalation:

1¢ irritation, headache, nausea, or drowsiness occurs, remeve to fresh air.
Get medical attention if breathing becomes difficult or respiratory
irrttation persists.

Note to Physician:

Ethylene glycel (EG) and diethylerme glycol (DEG) intoxication may

initiaily produce behavioral changes, drowsiness, vomiting, diarrhea,
thirst, and convuisions. EG and DEG are nephrotoxic. End stages of poison-
img may include remal damage or failure with acidosis. Supportive measures,
supplemented with hemedialysis {f indicated, may limit the progression and
saverity of toxic effects.

FOR ETHYLENE GLYCOL PDISONING intravermous ethanol is a recognized antidotal
treatment ; other antidotal treatments 21soc exist for EG peisoning.

FOR DIETHYLENE GLYCOL POISONING the rale of intravenous ethanel in the
treatment is unclear but it may be of benefi{t in view of structural and
toxicological similarities to ethylens glycol. Contact a Poison Center far
further treatment information.

Aspiration of this preduct during induced emesis may result in severe Tung
injury. If evacuation of stomash is necessary, use method least 1ikely to
cause aspiration, such as gastric lavage after endotracheal intubation.
Contast a Poison Center for additicnal treatment information.

FIRE
In case of fire, use water spray, dry chemical, feam or carbon dioxide.
Water may cause frothing. Use water spray to cool fire-exposed containers.

If more than 10,858 pounds of preducst is spilied, then report spiil
aceording to SARA 304 and/or CERCLA 102(a) reguirements, unless product
qualifies for the petroleum exemption (CERCLA Section 101(14)).
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PRODUCT CODE: 07898 Date Issued: 1997-11-12
NAME: TEXACD EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF  Supersedes: 1997-10-14

17. PROGUCT LABEL (CONT) Label Date: 1997-11-12
Chemigcal Name CAS Number Range in %
water deionized 7732-18-5 50.00-64.99

* 1,2 ethanediel 107=-21-1 35.00-48.989
» Hexancic acid, 2=-ethyl-, potassium salt 3184-85-0 1.00-2.9%9

PRODUCT IS HAZARDOUS ACCORDING TO OSHA (1210.1200).
* COMPONENT IS HAZARDQUS ACCORDING TO GSHA.

pennsylvania Special Hazardous Substance(s) — CAS Number Range in %
None
HMIS ' NFPA
Health: 2 Reactivity: © Health: 2 Reactivity: O
Flammability: 1 Special I Flammability: 1 Special I
Transpertation

DOT:
Proper Shipping Name:
Not regulated

This product contains a DOT Hazardous substance or Substances, listed in
Section 14 of the MSDS. If the product’s shipping container helds

at least 10,858 ibs, then the DOT informaticn must be accompanied
with RQ motation., or, an otherwise ‘Not Regulated’ product will pe
classified as Environmentally Hazardous {solid/1iquid) N.0.5., Class 9,
unless the proguct gqualifies for the petroleum exemption {49 CFR 171.8).

CAUTION: Misuse of empty centainers can be hazardous. Empty containers can
be hazardous if used to store toxic, flammable, or reactive
materials. Cutting or welding of empty containers might cause
fire, expiosion or toxic fumes from residues. Do not pressurize
or expose to open flame or heat. Keep container closaed and drum
bungs in place.

Manufacturer’s Name and Address:
TEXACO LUBRIGCANTS COMPANY

P.0. Box 4427
Houston, TX 77210-4427

TRANSPORTATION EMERGENCY Company: (914) 831-3400
CHEMTREC: (800} 424-8300

HEALTH EMERGENCY Company: {814) 831-3400




Date Issued: 1987-11-12
Supersedes: 1997-10-14
TEXACD 845/20
MATERIAL SAFETY DATA SHEET
NOTE: Read and understand Materiai Safety Data Sheet before handling or
dispaesing of product.

1. CHEMICAL PROOUCT AND GCOMPANY IDENTIFICATION

MATERIAL IDENTITY
Product Cogde and Name:
07997 TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE
Chemical Name and/or Family or Description:
Antifreeze

Manufacturer’s Name and Address:
TEXACQO LUBRICANTS COMPANY

P.0O. Box 4427
Houston, TX 77210-4427

Telephone Numbers:
Tramsportation Emergency-Company : (914) B831-3400
CHEMTREC (USA): (80Q) 424-8300
In Canada : (800) 567-7455

Health Emergency ~Campany : (914) B31~-3400
General MSDS Assistance : (914) B83B-T204
Texaco FaxBack System : {713) 432-3383
Technical Information -Fuels : (914) 838-733¢

-Lutricant/: (800) 782-7852(0ption 4)
Antifreezes/Fuel Additives
~Salvents/Chemicals : {800) 876-3738

3. COMPOSITION/INFORMATION ON INGREDIENTS

THE CRITERIA FOR LISTING COMPONENTS IN THE COMPOSITION SECTION IS AS FOLLOWS:
CARCINOGENS ARE LISTED WHEN PRESENT AT C.1 % DR GREATER; COMPQONENTS WHICH ARE
BDTHERWISE HAZARDOUS ACCORDING TO QSkHA ARE LISTED WHEN PRESENT AT 1.0 % OR
GREATER: NON-RAZARDOUS COMPONENTS ARE LISTED AT 3.0 % OR GREATER. THIS IS NOT
INTENDED TO BE A COMPLETE COMPOSITICNAL DISCLOSURE. REFER TO SECTION 14 FOR
APPLICABLE STATES' RIGHT TO KNOW AND OTHER REGULATORY INFORMATION.

Product and/or Compornent(s) Carcimogenic According to:
0sHA IARC NTR OTHER NONE

- - - - X
Composition: (Seguence Number and Chemical Name)
Seg. Chemical Name CAS Number Range in %
0t * 1,2 ethanedio!l 107-21-1 80.00-54.99
02 * Hexanoic acid, Z-ethyi-, potassium salt 3164-85-0 3.00-5.98

PRODUCT IS HAZARDOUS ACCORDING TO OSHA (1910.1200).
* COMPONENT IS5 HAZARDOUS ACCORDING TO QSHA.

Exposure Limits referenced by Seguence Number in the Composition Section

Seq. Limit
c1 50 pem CEILING=-0SHA

o1 29.4 ppm CEILING-ACGIH {AERDSOL) (A4)

3. HAZARD IDENTIFIGATION

EMERGENCY OVERVIEW

Appearance:
Red liguid
Gdor:
Mild odor
PAGE : 1
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PRODUCT CODE: 07997 - “Date 1lssued: 1957-11-12
NAME: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1997-10-14

3. HAZARD IDENTIFIGATION (CONT)

WARNING STATEMENT

WARNING ! HARMFUL IF SWALLOWED

MAY CAUSE DIZZINESS AND DROWSINESS

MAY CAUSE EYE IRRITATION

ASPIRATION HAZARD IF SWALLDWED -

CAN ENTER LUNGS AND CAUSE DAMAGE

FOR INDUSTRIAL USE ONLY

CAN CAUSE KIDNEY DAMAGE IF SWALLOWED

MAY CAUSE LIVER DAMAGE IF SWALLOWED BASED ON ANIMAL DATA

ATTENTION ! CONTAINS ETHYLENE GLYCOL WHMICH MAY CAUSE BIRTH DEFECTS BASED

ON ANIMAL DATA

CONTAINS 2-ETHYLHEXANQIC ACID OR ITS SALT WHICH MAY CAUSE
ADVERSE REPRODUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON
ANIMAL DATA

HMIS NFPA
Health: 2 Reactivity: O Health: 2 Reactivity: ©
Flammability: 1 Special HE Flammability: 1 special HE

POTENTIAL HEALTH EFFECTS

A

EYE SKIN INHALATION INGESTION

Primary Route of Exposure: X X X _
EFFECTS OF COVEREXPOSURE
cute:
Eves:
May cause irritation, experienced as mild discomfort and seen as slight
excess redness of the eve.
skin:

Brief comtact may cause slight irritation. Prolonged contact, as with
clothing wetted with material, may cause more severe irritation and dis-
comfort, seen as local redness and swelling.

Other than the potential skin irritation effects noted above, acute (short
term) adverse effects are not expected from brief skin contact; see othar
effects, below, and Section 11 for information regarding potential long
term effects.

Inhalation:

Vapors or mist, in excess of permissible concentrations, or in unusually
high concentrations generated from spraying. heating the material or as
from exposure in poorly ventilated areas cor confined spaces, may cause
irritation of the nose and throat, headache, nausea, and drowsiness.

Prolonged or repeated overexposure may result in the absorption of
potentially harmful amounts of material.

Ingestion:

Coantains ethylene glycel and/or diethylene glycol, which are toxic whan
swallowed. A lethal dose for an adult is 1-2 m1 per kilogram, or about 4
cunces (one-half cup). Symptoms include headache, weakness, confusion, diz-
ziness, staggering, siurred speech, less of coordination, faintness, nausea
and vomiting, increased heart rate, decreased blood pressure, difficulty
breathing and seeing, pulmonary edema, uUnconsciousness. convulsions,
collapse, and coma. Symptoms may be delayed. Decreased urine ouiput and
kidmey falure may alse occur. Severe poisconing .may cause death.

Aspiration may occur during swallowing or vomiting, resulting inm lung
damage.

sensitization Properties:
Unknown.

Chronic:
Repeated ingesticn may cause kidney damage.

PAGE : 2
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PRODUCT CODE: 07337 . Date Issued: 1997-11-12
NAME: TEXACD EXTENDED LIFE CODLANT/ANTIFREEZE Supersedes: 1$97-10-14

3. HAZARD IDENTIFICATION (CONT)

Medical Conditions Aggravated by Exposure:
Repeated overexposure may aggravate existing kicdney disease.

Because of its irritating properties, repeated skin contact may aggravate
an existing dermatitis (skin conmdition).

Other Remarks:
None

4. FIRST AID MEASURES

Eyes:

Immediately flush eyes with plenty of water for at least 15 mingtes. Hold
eyelids apart wnhile flushing te rinse entire surface of eye 'and lids with
water. Get medical attention.

skin:

Wash skin with pienty of soap and water until all traces of material are
removed. Remove and clean contaminated clothing (See Cther Instructions).
Destroy non-resistant fooctwear. Get medical attention if skin irritation
persists or contact has been prolonged.

Ingestion:

I1f person is concious and can swallow, immediately give two glasses (i.e.,
16 pz.) of water but de not induce vomiting. Get immediate medical
attention. Never give anything by mouth te an unconcious or convulsing
person.

Inhalation:
i¥ irritation, headache, nausea, or drowsimess occcurs, remove to fresh air.
Gat medical attemtion if breathing becomes difficult or respiratory

irritation persistis.

Other Instructions:
Ethyleme glycol (EG) and diethylene glyeol (DEG) intoxication may
initially produce behavioral changes, drowsiness, vemiting, diarrhea,
thirst, and convulsions. EG and DEG are nephrotoxic. End stages of poison-
ing may "include renai damage or failure with acidosis. Suppertive measures,
supplemented with hemodialysis if indicated, may limit the progression and
severity of toxic effects.
EOR ETHYLENE GLYCQL POISONING intravenous ethanol is a recognized antidotal
treatment ; other antidotal treatments also exist for EG poisoning.
FOR DIETHYLENE GLYCOL PUOISONING the reole af intravenous ethancl in the
treatment is unclear but it may be of benefit inm view of structural and
toxicological similarities to etnylene glycel. Contact a Poison Center for
further treatment infermation.

Aspiration of this product during induced emesis may result in severe lung
tnjury. If evacuation of stomach is necessary, uJse method least likely to
cause aspiration, such as gastric lavage after endotracheal intubation.
Contact a Poison Center for additional treatment information.

5. FIRE-FIGHTING MEASURES

Ignition Temperature - AIT (degrees F):
Not determined.
Flash Point (degrees F):
280 (PMCC)
Flammable Limits (%):
Lower: Not determined.
Upper: Not determined.

Recommended Fire Extinguishing Agents And Special Procedures:
Use water spray, dry chemical, foam, or carbon dioxide to extinguish
flames. Use water spray to cool fire-expesed containers. Water or
foam may cause frothing.

Unusual or Explosive Mazards:
None

PAGE: 3
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PRODUCT CODE: 07997 Date Issued: 1997-11-12
NAME: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1997-10-14

5. FIRE-FIGHTING MEASURES (CONT}

Extinguishing Media Which Must Not Be Used:
Not determined.

Special Protective Equipment for Firefighters:
Wear full protective ¢lothing and pesitive pressure breathing apparatus.
Approach fire from upwind to avoid hazardous vapors and toxie decomposition
products.

B. ACCIDENTAL RELEASE MEASURES (Transportation Spills: CHEMTREC (800}424-3300)

Procedures in Case of Accidental Release, Breakage or Leakage:
ventilate area. Avoid breathing vapor. Wear appropriate personal
protective eguipment, ineluding appropriate respiratory protection. Contain
spill if possibie. Wipe up or absorb on suitable material and shovel up.
Prevent entry into sewers and waterways. Avoid contact with skin, eyes or
ciothing.

If more than 5,477 pounds of product is spilled, then report spill
according te SARA 304 and/or CERCLA 102(a) requirements, unless product
gualifies for the petrcleum exemption (CERCLA Section 101(14)).

7. HANDLING AND STORAGE

Precauticns to be Taken in
Handling:
Minimum feasible handling temperatures should be maintained.

Storage:
Perijods of exposure to high temperatures should be minimized. Water
contamination should be avoided.

B. EXPOSURE CUNTROLS/PERSONAL PROTECTION

Protective Equipment (Type)

Eye/Face Protection:
Safety glasses, chemical type goggles, or face shield recommended to
pravent eyve contact.

Skin Protection:
Protective clothing such as coveralis or Tab ceats sheuld be worn. Launder
or dry-clean when sciled. Gloves and boots resistant to chemicals and
petroleum distillates reguired.

Respiratory Pretectian:

Atrborne concentrations should be kept toc lowest levels possibie. If
vapor, mist or dust is generated and the sccupationa)l exposure Timit of the
product, or any cempenent of the product, is exceeded, use appropriate
NIDSH or MSHA approved air purifying or air supplied respirator after
determining the airborne concentration of the contaminant. Air supplied
respirators should always be wern when airborne concentration of the
contaminant or oxygen ceontent 15 unknown.

Ventilation:
Adeguate to meet component occcupational exposure limits {see Section 2).

Exposure Limit for Total Product:
Nome established for product: refer to Section 2 for component
exposure limits.

3. PHYSICAL AND CHEMICAL PROPERTIES

Appearance:
Red liguid
Odor:
Mild odor

Boiling Point (degrees F):
228

Melting/Freezing point (degrees F):
-34
_ PAGE: 4 _
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PRODUCT CODE: 07997 Date Issued: 1997-11-12 § ! g
NAME: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1997-10-14

8. PHYSICAL AND CHEMICAL PROPERTIES (CONT)

Specific Gravity {(water=1):
1.13

pH of undiiuted product:
8.3

Vapor Pressure:
Nat determined.

Viscosity:
8 o5t at 40.0 C

VoC Content:
Not determined.

Vapor Density (air=1}:
2.1

Solubf{lity in Water (%):
> 10

Other: None

1C. STABILITY AND REAGCTIVITY

This Material Reacts Violently With:
(If Qthers is checked below, see comments for details)
Adr wWater Hezt Strong Oxidizers athers Nane of These
_ X
Comments:
None

Products Evolved When Subjected to Heat or Combustion:

Toxiec levels of carbon momoxide, carbon dioxide, irritating aldehydez and
ketones, and combustion products or compounds of

potassium.

Hazardous Polymerizations: DO NOT QOCCUR

11. TOXIGCULOGICAL INFORMATION

TOXICOLOGICAL INFORMATIDN(ANIMAL TOXICITY DATA)
Median Lethal Dose
Cral:
Animail datz does not reflect human toxicity: see Sections 3 & 11
Inhalation:
Not determined.
Dermal:
LDSO Believed to be » 1.00 - 2.00 g/kg (rabbit} siightly toxic
Irritation Index, Estimation of Irritation (Species)
Skin:
(Draize) Believed to be » .50 ~ 3.00 /8.0 (rabbit) slightly irritating
Eyes:
(Draize) Believed to be > 15.00 - 25.00 /110 (rabbit) slightly irritating
Sensitization:
Not determined.
Other: .
Oral adminmistration of ethylene glycel to pregnant experimental animals
has been shown to cause birth defects in the offspring. These effects were
mot searn when ethylene giveo] was administered by dermal application or by
inhalation.
Contirmuous ingestion of a diet contaning 1% or 2% ethvlene glycel for two
yvears produced liver and kidney damage., and bladder stones in rats.

Z-ethylhexanoic acid (2-EXA) caused an increase in liver size and enzyme
levels when repeatedly administered to rats via the diet. When aaministeread
to pregnant rats by gavage or in gdrinking water, 2-EXA caused
teratogencity (birth defects) and delayed postnatal development of the
pups. Additionaly, 2-EXA impaired female fertility im rats. Birth defects
were seen in the offspring of mice who were administered
sodium 2-ethylhexaroate via intraperitoneal injection during pregnancy.
PAGE: 5
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PRODUCY CDDE: 07997 Date Issued: 1997-11-12
NAME: TEXACD EXTENDED LIFE COCLANT/ANTIFREEZE Supersedes: 1997-10-14

12. DiSPOSAL CONSIDERATIONS

Waste Disposal Methods
This product haz been evaliuated for RCRA characteristics and does not meet
the criteria of a hazardous waste if discarded in its purchased form.
Under RCRA, it is the responsibility of the user of the product to deter-
mine at the time of disposal, whether the product meets RCRA criteria for
nazardous waste. This is because proguct uses, transformations, mixtures,
processes, etc. may render the resulting materials hazardous.

Remarks
To prevent contamination of drinking water supplies, and poisoning of
children, agquatic life, wildlife, and farm and domestic animals, ethyiene
giycol products such as used antifreeze solution, regardless af quantity,
should never by discarded onto the ground, inte surface waters, or into
storm sewars.

13. TRANSPORT INFORMATION

Transportation
DoT:
Proper Shipping Name:
Not reguiated

This product ceontaims a DOT Hazardous Substance or Substances, listed in
section 14 of the MSDS. If the product’s shipping container holds

at least 5,477 1bs, then the DOT information must be accompanied
with RQ notation, or, an otherwise ‘Not Regulated’ product will be
classifiad as Environmentally Hazardous (solid/Tiguid) N.0.S., Class 9,
unless the product gquaiifies for the petroleum exemption (49 CFR 171.8).

IMDG:
Proper Shipping Name:
Not regulated

ICAQ:
Proper Shipping Name:
Not regulated

TDG:
Proper Shipping Name:
Not regulated

14, REGULATDRY INFORMATION

Federal Regulations:
SARA Title III:
Section 302/304 Extremely Hazardous Substances

Seq. Chemical Namg CAS Number Range in %
Mone

Section 302/304 Extremely Hazardous Substances (CONT)

Seg. TPQ RQ

None

Section 311 Hazardous Categorizatien:
Acute Chronic Fire Pressure Reactive N/A

X X _ _ - _
Section 313 Toxic Chemical
Chamical Name CAS Numbepr Concentration
1,2 ethanediol 107-21-1 80.00-54 .88
CERCLA 102(a)/DOT Hazardous Substances: (+ indicates DOT Hazardous Substance)
Seg. Chemical Name CAS Number Range in %
o1+ 1,2 ethanedio] 107-21=1 80.00-84.88
02+ Sodium nitrite 7632-00-C 0.10-0.98
03+ Potassium hydrexide 18310-58-3 ©.10-0.88

CERCLA/DOT Hazardous Substances (Seguence Numbers anhd RQ‘s):
Segq. RZ -

o1+ S000
o2+ 100
O3+ 1000
PAGE: =]
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PRODUCT CODE: 07937 Date lssued: 1997-11-12
NAME: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1997-10-14

14. REGULATORY INFORMATION (CONT)

TSCA Inventaory Status:
This product, or its components, are listed on or are exempt from the
Taxie Substance Control Act (TSCA) Chemical Substance Inventory.

other:
MNone .

State Regulations:
Cajifornia Propaosition &5:
The following detectable components of this product are substances,
or belong to classes of substances., known t@o the State of California
to cause cancer and/or reproductive toxicity.
Chemical Name CAS Number
Nene

International Regulations:

Export Notification (TSCA-12b}:

This product may be subject to export notification under TSCA
section 12{b):; contains:

Sodium nitrite

Diethylene glycol monobutyl ether

WHMIS Classification:
Class D, Div 1, Subdiv B: Toxic
Class D, Div 2, Subdiv A: Teratogenic
Class D, Div 2, Subdiv B: Chronic toxic effects

Canada Inventory Status:
Not determined.

EINECE Inventory Status:
Not determimed.

Australia Inventory Status:
Not detarmined.

Japan Inventory Status:
Not determinesd.

15. ENVIRONMENTAL INFORMATION

Aquatic Toxicity: -
Neot determined.

Mebility:
Not determined.

Persistence and Biodegradability:
This product is estimated to have 2 moderate (>= 30%) rate of
bicdegradation im a test feor ready biodegradation.

Potential te Bioaccumulate:
This product is estimated to have 2 low potential to bicconcentrate.

Remarks:
None

16. OTHER INFORMATIDN

Acute or chronic oral consumption of products containing ethyiene glyecol
can produce significant adverse health effects, including death, in humans
and animals. Keep out of reach of children and pets. Such products should
not be used in potable (drinking) water systems or other systems where con-
taminmation of potable water supplies is possible (e.g., recreational ve-
hicies, winterizing potable water systems}.

Texaco recommends that 211 exposures to this product be minimized by
strictly adhering to recommendad occupational controls procedures to avoid
ary potential adverse health effects.

THE INFORMATION CONTAINED HEREIN IS5 BELIEVED TO BE ACCURATE. IT IS PROVIDED
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PRODUCT CODE: 07597 Date iIssued: 1887-11-12
NAME: TEXACD EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1337-10-14

16. OTHER INFORMATION (CONT)

INDEPENDENTLY DOF ANY SALE OF THE PRODUCT FOR PLRPOSE OF HAZARD COMMUNICATION
AS PART OF TEXACD’S PRODUCT SAFETY PROGRAM. IT IS NOT INTENDED TO CONSTITUTE
PERFORMANCE INMFORMATION CONCERNING THE PRODUCT. NOQ EXPRESS WARRANTY, OR
IMPLIED WARRANTY OF MERCHANTABILITY DR FITNESS FOR A PARTICULAR PURPQSE IS
MADE WITH RESPECT TO THE PRODUCT OR THE INFORMATION CONTAINED HEREIN. DATA
SHEETS ARE AVAILABLE FOR ALL TEXACO PRODUCTS, YQU ARE URGED TO DOBTAIN DATA
SHEETS FOR ALL TEXACO PRODUCTS YQU BUY, PROCESS, USE OR DISTRIBUTE AND YOU
ARE ENCOURAGED AND REQUESTED TO ADVISE THOSE WHO MAY COME IN CONTACT WITH
SUCH PRODUCTS OF THE INFORMATION CONTAINED HEREIN.

TO DETERMINE APPLICABILITY OR EFFECT OF ANY LAW OR REGULATION WITH RESPECT TO
THE PRODUCT, USER SHOULD CONSULT HIS LEGAL ADVISDR OR THE APPROPRIATE
GOVERNMENT AGENCY. TEXACD DRES NOT UNDERTAKE TQ FURNISH ADVICE ON SUCH
MATTERS.

Date: 1887-11-12 - New X Revised, Supersedes: 1887-10-14
Date printed: 1998-06-03

Inguiries regarding MSDS should be directed to:
Texaco Inc.
Manager, Product Safety
P.0O. Box 509
Beacon, N.Y. 12508

PLEASE SEE NEXT PAGE FOR PRODUCT LABEL

PAGE : g
N.D. - NOT DETERMINED N.A, = NOT APPLICAELE N.T. = NDT TESTED
< - LESS THAN > - GREATER THaAN

470

I



PRODUCT CODE: 07997 - Date Issued: 1937-11-12
NAME: TEXAGD EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1997-10-14

17. PRODUCT LABEL Lakei Date: 1397-11-12

READ AND UNDERSTAND MATERIAL SAFETY DATA SHEET BEFORE HANDLING QR DISPOSING

OF PRODUCT. THIS LABEL COMPLIES WITH THE REQUIREMENTS OF THE OSHA HAZARD
COMMUNICATION STANDARD (29 CFR 1910.1200) FOR USE IN THE WORKFLACE. THIS
LABEL IS NOT INTENDED TO BE USED WITH PACKAGING INTENDED FOR SALE TO CONSUMERS
AND MAY NOT CONFORM WITH THE REQUIREMENTS OF THE CONSUMER PRODUCT SAFETY ACT
CR COTHER RELATED REGULATGRY REQUIREMENTS.

079297 TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE
WARNING STATEMENT
WARNING ! HARMFUL IF SWALLOWED
MAY CAUSE DIZZINESS AND DROWSINESS
MAY CAUSE EYE IRRITATICUN .
ASPIRATION HAZARD IF SWALLOWED -
CAN ENTER LUNGS AND CAUSE DAMAGE
FOR INDUSTRIAL USE ONLY
CAN CAUSE KIDNEY DAMAGE IF SWALLOWED
MAY CAUSE LIVER DAMAGE IF SWALLOWED BASED UN ANIMAL DATA
ATTENTION ! CONTAINS ETHYLENE GLYCOL WHICH MAY CAUSE BIRTH DEFECTS BASED
ON ANIMAL DATA
CONTAINS 2-ETHYLHEXANDIC ACID OR ITS SALT WHICH MAY CAUSE
ADVERSE REPRODUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON
ANIMAL DATA

PRECAUTIONARY MEASURES
-Use only with adequate ventilatien.
~Avoid breathing vapor, mist, or gas.
-Avoid contact with eyes, skin, and clothing.
-Keep container closed.
-Wash thoroughly after handling.

FIRST AID

Eye Contact:
Immediateiy flush eyes with plenty of water for at least 15 minutes. Hoid
eyeiids apart while flushing te rinse entire surface of eye and lids with
water, Get medical attention.
Skin Contact:
Wash skin with plenty of soap and water until all traces of material are
removed. Remove and clean contaminated clething {(See Other Instructions).
Destroy nom-resistant footwear. Get madical attention if skin irritation
persists or contact has peen prelonged.
Ingestion:
If person is concious and can swalliow, immediately give two glasses {i.e.,
16 oz.) of water but do not induce vemiting. Get immediate medical
attention. Never give anything by mouth to an uncencious or convuising
person.
Inhalation:
If irritation, headache, nausea, or drowsiness occurs, remove to fresh air.
Get medical attentien if breathirng becomes difficult or respiratery
irritation persists.
Note to Physician:
Ethylerme glycol (EG) and diethylene glycol (DEG) intoxication may
imitially produce behavicral changes, drowsiness. vemiting, diarrbea,
thipst, amd conmvulsiens. EG and DEG are nephrotoxic. End stages of poison-
ing may include renal damage or failure with acidesis. Supportive measures,
supplemented with hemodialysis if itndicated, may 1imit the progression and
zsaverity of toxic effests.
FOR ETHYLENE GLYCOL PDISONING imtravencus ethanel is a receognized amtidotal
treatment : other antidotal treatments alse exist for EG poisoning.
FOR DIETHYLENE GLYCOL POISONING the role of intravemous ethanol in the
treatment is umclear but it may be of bermefit in view of structural ang
toxicolegical similarities to ethylene glycol. Contact a Poison Center for
further treatment information.
Aspiration of this preduct during induced emesis may result in severe lung
injury. If evacuation of stomach 1s necessary, use method least likeiy to
cause aspiration, such as gastric lavage after endotracheal intubation.
Contact a Poison Center for additiconal treatment information.
FIRE
In case of fire, use water spray, dry chemigal, foam or carbon dioxide.
Water may cause frothing. Use water spray to cool fire-exposed containers.

I¥f more than 5,477 pounds of product 1s spilied, then report spill
according to SARA 304 and/or CERCLA 102(a) reguirements, unless product
gualifies for the petroleum exemption (CERCLA Section 101(14)).
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PRODUCT CODE: Q7997 Date Issued: 1897-11-12 % ; g

NAME: TEXACD EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1937-10-14

17. PRODUCT LABEL (CONT) Label Date: 1997-11-12
Chemical Name CAS Number Range in %
1,2 ethanediol 107-21-1 80.00=-94 .99
Hexanoic acid, 2-ethyl-, potassium salt 3164-35-0 3.00-9.88

PRODUCT IS HAZARDOUS ACCORDING TQ OSHA (1910.1200).
* COMPONENT IS HAZARDOUS ACCORDING TO DSHA.

Pennsylvania Special Hazardous Substancel(s) CAS Number Range in %
None
HMIS NFPA
Health: 2 Reactivity: O Health: 2 Reactivity: ©
Flammability: 1 Special HE FlammabiTity: 1 Special HE
Transportation
POT:

Proper Shipping Name:
Not regulated

This product contains a DOT Hazardous Substance or Substances, listed 1n
Section 14 of the MSDS. If the product’s shipping centainer holds

at least 5,477 1hs, then the DOT information must be accompanied
with RQ rnoctatien., or, anm octherwise ‘Not Regulated’ product will be
classified as Environmentally Hazardous (solid/ligquid) N.0.S5., Class 9,
urless the product qualifies for the petroleum exemption (48 CFR 171.8}.

CAUTICN: Misuse of empty contatners can be hazardous. Empty containers can
be hazardous if used to store toxic, flammable, or reactive
materials. Cutting or welding of empty containers might cause
fire, explosion or toxic fumes from residues. Do not pressurize
or expose to open flame or heat. Keep container closed and drum
bungs 1n place.

Marufacturer’s Name and Address:
TEXACD LUBRICANTS COMPANY
P.0. Box 4427
Houston, TX 77210-3427

TRANSPORTATION EMERGENCY Company: (914) 831=-3400
CHEMTREC: (BOQ) 424-3300

HEALTH EMERGENCY Company: (914) 831-3400




Portland Cement MSDS

Material Safety Data Sheet
for

PORTLAND CEMENT
Section 1 - IDENTIFICATION
Produet Names: Mountain Cement Portland Cement - Types [/1I, V, Oitwell Class G
MSDS Information
This MSDIS was produced in May 1999 and replaces any prior versions.
Product Code
Standard Industrial Classification: 3241

Chemical family

Page 1 of 7

Page 1of 5

Calcium compounds. Caleium silicate compounds and other calcium compounds containing iron and aluminum make up the majority of this product. Majer

compounds;

3CaQ- Si0, Tricalcium silicate

2Ca0- 80, Diecaleium silicate

3Ca0ALO, Tricalcium aluminate

ACa0. AQOS. Fe,0, Tetracalcium aluminoferrite

CaS0, 2H,0 Calcium sulfate dihydrate or Gypsum

Chemical name and synonyms
Portland cement. Also known as hydraulic cement.

Formula

CASHI2168-85-3

CASHFI0034-77-2

CASH12042-78-3

CAS#12068-35-8

CAS#T778-18-9

This product consists of finely ground portland cement clinker mixed with a small amount of calcium sulfate.*

Supplier/Mvanufacturer

Mountain Cement Company

5 Sand Creek Road

Laramie, WY 82070

Emergencv contact information

Scott Nielson 307-745-4879, Ext. 121

*Trace Elements

http://www.mountaincement.net/MCC%20Web%208Site%2003/Portland%20Cement%20...
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Portland Cement MSDS Page 2 of 7

Portland cement is made from materfals mined from the earth and is processed using energy provided by fuels; and therefore may contain trace amounts of naturally
occurring materfals which might be detected during chemical analysis, For example: Portland cement may contain up to 0.75% insoluble residue, of which <0.1%
may be free crystalline silica. Other trace constituents may include potassium and sodium sulfate compounds, chromium compounds, and nicke! compounds.

Section 2 - COMPONENTS

OSHA PEIL ACGIF TLV-TWA NIOSH REL
Hazardous Substances (8-hour TWA) (1995-1996) -Hour
Portland Cement Clinker (CAS #65997-15-1) 50 million particles/it 10mg total ¢ wstim?
Nominal $5% by weight
Caleium sulfate (CAS #7778-18-9) Smg respirable dust/m? 10mg total dust/m’

[Gypsum (CAS #13397-24-5)] 10mg total dust/m>

Nominal 5% weight

Calcium oxide (CAS #1306-78-8)

Smp/m? 2mg/m®
(Free Lime)
< 4% by weight
Magnesium Qxide (CAS #1309-48-4) 15mg total dust/ m® 10mg total dust/m®

< 5% by weight

Page 2 of 3
Section 3 - HAZARDS IDENTIFICATION/ TOXICOLOGICAL INFORMATION

MG verviow:

Portland cement is a light gray powder that poses little immediate hazard. A single short-term exposure to the dry powder is not likely to cause serious harm.
However, exposure of sufficient duration to wet portland cement can cause serious, potentially irveversible tissue (including skin or eye) destruction in the form of
chemical (caustic) burns, including third degree burns, The same type of tissue destruction can occur if wet or moist areas of the body are expesed for sufficient
duration to dry portland cement,

Potential Health Effects:
Potential effects resulting from eye ¢ontact:
Exposure to airbome dust may cause immediate or delayed irritation or inflammation,

Eye contact by larger amounts of dry powder or splashes of wet portland cement may cause effests ranging from moderate eye irtation to chemical burns and
blindness, Such exposures require immediate first aid (see Section 4) and medical attention to prevent significant damage to the eye,

http://www. mountaincement.net/MCC%20Web%208Site%2003/Portland%20Cement%20...  7/24/2003



Portland Cement MSDS Page 3 of 7

Potential effects resulting from skin comtaet:

Dissomfort or pain cannot be relied upon to alert 2 person to a hazardous skin exposure, Consequently, the only effective means of avoiding skin injury or illness
involves minimizing or avoiding skin contaet, particularly contact with wet cemnent. Persons exposed to wet cement may not feel discomfort unti! hours after the
exposure has ended and significant injury has ocourred,

Exposure to dry portland cement may cause drying of the skin with consequent mild irritation or more significant effects attributable to aggravation of other
conditions. Dry portland cement contacting wet skin or exposure to moist or wet portland cement may cause more severe skin effects including thiskening, cracking,
or fissuring of the skin. Prolonged exposure can cause severe skin damage in the form of (caustic) chemical burns,

Some individuals may exhibit an allergic response upon exposure to portland cement, possibly due to trace amounts of ghromium. The response may appear in a
variety of forms ranging from a mild rash to severe skin ulcers. Persons already sensitized may veact to their first contact with the product, Other persons may
experience this effect after years of contact with hydraulic cement products,

Potential effects resulting from inhalation:

Portland cement may contain trace amounts {<,1%) of freg erystalline silica. Prolonged exposure to respirable free ¢crystlline silica may aggravate other lung
conditions. It may also cause delayed lung injury including silicosis, a disabling and potentially fatal lung disease.

Exposure 1o portland cement may cause irritation to the moist mucous membranes of the nose, throat, and upper regpiratory system, It may also leave unpleasant
deposits in the nose.

Potential effects resuiting from ingestion:

Although small quantities of dust are not known to be harmiul, ill effects are possible if larger quantities are consumed. Portland cement should not be eaten under
any circumstances,

Carcinogenic Potential:

Portland cement is not listed as a carcinogen by ITARC, NTP, or OSHA. It may, however, contain trace amounts (<0,1%) of substances listed a5 carcinogens by these
organizations, Crystalline silica is now classified by IARC as a known human carcinogen (Group I). NTP had characterized vaspirable crystalline silica as "reasonably
anticipated to be (a) carcinogen,"

Medical Conditions Which May Be Aggravated By Inhalation or Dermal Exposure:

- Pre-existing upper respiratory and lung diseases,

- Unusual (hyper) sensitivity to hexavalent chromium (chromiurn +6) saks.

Section 4 - FIRST AID

Eyes

Immediately flush eyes thoroughly with water, Continue flushing eye for at feast 15 minutes, including under Yids, to remove all particles. Call physician immediately,
kin

Wash skin with cool water and pH-neutral soap or a mild detergent intended for use on skin, Seek medical treatment in all cases of prolonged exposure to wet cement,
cement mixtures, liquids from fresh cement products, or prolonged wet skin exposurs to dry ¢ement.

Page 3 of 5
Inhalation of Airborne Dunst

Remove to fresh air. Seek medical help if coughing and other symptoms do not subside. (Inhalation of gross amounts of portland cement requires immediate medical
attention.)

Ingestion
Do not induce vomiting. If conscious, have the victim drink plenty of water and call a physician immediately,

Section § - FIRE & EXPLOSION DATA

http://www.mountaincement.net/MCC%20Web%208ite%2003/Portland%20Cement%20...  7/24/2003
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Flash Point None

Lower Explosive Limit Mone

Upper Explosive Limit MNone

Auto Ignition Temperature Not combustible

Extinguishing Media Not combustible

Special Fire Fighting Procedures None, (Although portland cement poses no fire-related hazards, 2 self~contained breathing apparatus is

recommended to limit exposure to combustion preducts when fighting any fire,)
Hazardous Combustion Products None

Unusual Fire and Explosion Hazards None

Section 6 - ACCIDENTAL RELEASE MEASURES

Collect dry material using a scoop. Aveid actions that cause dust to become airborne, Avoid inhalation of dust and contact with skin. Wear appropriate personal
protective equipment a5 described in Section 3.

Serape up wet material and place in an appropriate container, Allow the material to "dry” before disposal. Do not attempt to wash portland cement down drains.
Dispase of waste material according to local, state, and federal regulations,

Section 7 - HANDLING AND STORAGE

Keep portland cement dry until used. Normal temperature and pressure do not affect the material.

Promptly remove dusty clothing or clothing which is wet with cement tluids and launder before reuse, Wash thoroughly after expesure te dust or wet cement mixtures
or fluids.

Section 8 « EXPOSURE CONTROLS/PERSONAL PROTECTION
kin ign

Prevention is essential to avoiding potentially severe skin injury, Avoid contact with unhardened (wet) portland cement products, If contact eccurs, promptly wash
affected area with soap and water, Where prolonged expesure to unhardened portland cement products might ocgur, wear impervious clothing and gloves to eliminate
skin contact,

Respiratory Protection

Avoid aetions that cause dust to become airbome. Use local or general ventilation to control exposures below applicable exposure limits. Use NIOSH/MSHA-
approved respirators in poorly ventilated areas when dust causes discomfort or irritation, or where there is an applicable exposure limit {Advisory: Respirators and
filters purchased after July 10, 1998 must be certified under 42 CFR 34).

¥entilation
Use local exhaust or general dilution ventilation to control exposure within applicable limits.

Exe Protection

When engaged in activities where cement dust or wet cement or concrete could contract the eye, wear safety glasses with side shields or goggles. In extremely dusty
environments and unpredictable environments, wear unvented or indirectly vented goggles to avoid eye irritation or injury. Contact lenses should not be worn when
working with portland cement or fresh cement products.

Page 4 of 5

Section 9 - FHYSICAL AND CHEMICAL PROPERTIES

http:/fwww.mountaincement.net/MCC%20Web%208ite%2003/Portland%20Cement%20...  7/24/2003



Portland Cement MSDS

Appearance

Oder

Physical state

PH (in water) (ASTM D 1293-95)
Solubility in water

Vapor pressure

Vapor density

Boiling point

Melting point
Specific gravity (H,0 = 1.0}

Evaporation rate

Section 10 - STABILITY AND REACTIVITY

Stable

dition yaoid

Unintentional contact with water

Incompatibility

Wet portland cement is alkaline. Ag such, it is incompatible with acids, ammoniurn salts, and aluminum metal.

Hazardous Decomposition

Will not spontaneously oceur. Adding water results in hydration and produces {caustic) calcium hydroxide.

Polymerization

Will not gceur,

Gray or White powder

No distinet ador

Sotid (powder)

121013

Slighily soluble (0.1 to 1.0%)
Not applicable

Not applicable

Not applicable (i.e., > 1000° C)
Mot applicable

315

Not applicable

Section 11 - TOXICOLOGICAL INFORMATION — Scc Section 3

Section 12 - ECOLOGICAL INFORMATION

toxIcity

No recognized unusual toxicity to plants or animals,

elevant Physical and Chemical Pr

(See Sections 9 and 10,)

Section 13 - DISPOSAL

Dispose of waste material, including bags, according to local, state and federal regulations,

Section 14 - TRANSPORTATION DATA

http://www.mountaincement.net/ MCC%20Web%20Site%2003/Portland%20Cement%20...
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Hazardgus Materials Descripti er Shipping Name
Portland cement is not hazardous under U.S. Department of Transportation (DOT) regulations,
Section 15 ~ OTHER REGULATORY INFORMATION
tatus Under USDOL-QSHA Hazar mmunicati ule, 29 CFR 1910.1200
Portland cement {5 considered 2 "hazardous chemical” under this regulation, and should be part of any hazard communication program.

States Under CERCLA/Superfund 40 CFR 117 and 302 {v)

Not listed.
a ates: de; itle ection 311 and 312

Portland cement qualifies as a "hazardous substance” with delayed health effects.

Page 50f5

tatos Under SARA (Title T1 ign 313

Not subject to reporting requirements under Section 313.

Statys Under TSCA (a5 of May 1997)

Some substances in portland cement are on the TSCA inventory list,
tatus Under the Federal Hazardous Substan t

Portland cement is a "hazardous substance" subject to the statutes promulgated under the subject act.
tatus Under WHMTE

Portland cement is considered to be a hazardous material under the Hazardous Products Act as defined by the Controlled Products regulations (Class E - corrosive
material) and is therefore subject to the labeling and MSDS requirements of the workplace hazardous information system (WHMIS).

Section 16 - OTHER INFORMATION
Prepared By

Mountain Cement Company

5 Sand Creek Rd.

Laramie, WY 32070

Revision Date

Iiay 150G

Other Important Information

Portland cement should only be used by knowledgeable persons. Inexperienced product users must obtain proper training before using this product. A key to using the
product safely requires the user to recognize that portland cement chemically reacts with water, and that some of the intermediate products of this reaction (that is,
those present while a portland cement product is "setting") pose a far more severe hazard than does portland cement itself.

While the information provided in this material safety data sheet is believed to provide a useful summary of the hazards of portland cement as it is commonly used,
the sheet cannot, and does not, antigipate and provide afl of the information that might be needed in every situation, In particular, the data furnished in this sheet do

http://www.mountaincement. net/MCC%20Web%208ite%2003/Portland%20Cement%620...  7/24/2003
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not address hazards that may be posed by other materials mixed with portland cement products. Users, therefore, should review other applicable material safety date
sheets before werking with this portland cement or working on portland cement products, for example, portland cement concrets,

MOUNTAIN CEMENT MAKES NO WARRANTY, EXPRESS OR IMPLIED, CONCERNING THE FRODUCT QR THE MERCHANTARILITY OR FITNESS
THEREOF FOR ANY PURPOSE OR CONCERNNG THE ACCURACY OF ANY INFORMATION PROVIDED BY MOUNTAIN CEMENT COMPANTY,
EXCEPT THAT THE PRODUCT SHALL CONFORM TO CONTRACTED SPECIFICATIONS, THE INFORMATION PROVIDED HEREIN WAS BELIEVED
BY MOUNTAIN CEMENT COMPANY TO BE ACCURATE AT THE TIME OF PREPARATION OR PREPARED FROM SOURCES BELIEVED TO BE
RELIABLE, BUT IT IS THE RESPONSIBILITY OF THE USER TQ INVESTIGATE AND UNDERSTAND OTHER PERTINENT SOURCES OF
INFORMATION, TO COMPLY WITH ALL LAWS AND PROCEDURES APPLICABLE TO THE SAFE HANDLING AND USE OF THE PRODUCT, AND TQ
DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE, BUYER'S EXCLUSIVE REMEDY SHALL BE FOR DAMAGES AND NO
CLAIM OF ANY KIND, WHETHER AS TO PRODUCT DELIVERED OR NON-DELIVERY OF PRODUCT, AND WHETHER BASED ON CONTRACT,
EBREACH OF WARRANTY, NEGLIGENCE, OR OTHERWISE SHALL BE GREATER IN AMQUNT THAN THE PURCHASE PRICE OF THE QUANTITY OF
PRODUCT IN RESPECT OF WHICH DAMAGES ARE CLAIMED, IN NO EVENT SHALL MOUNTAIN CEMENT BE LIABLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, WHETHER BUYER'S CLAIM IS BASED ON CONTRACT, BREACH OF WARRANTY, NEGLIGENCE OR OTHERWISE.

Back to Product Information

http://www.mountaincement.net/MCC%20Web%208ite%62003/Portland%20Cement%20...  7/24/2003



Copper Sulfate MSDS

MATERIAL SAFETY DATA SHEET

COPPER SULFATE

Section I - IDENTIFICATION

PRODUCT: Copper sulfate

SYNONYMS: Cupric sulfate, Bluestone, Blue vitriol, Roman vitriol, Copper sulfate
pentahydrate, Salzburg vitriol

CHEMICAL FORMULA: CuSO, "SH,0

CHEMICAL ABSTRACT NO.: 7758-99-8

PRODUCT CODE NO.: 11560

Section I1 - HAZARDOUS INGREDIENTS
COMPQSITION % ILV HAZARD

Copper sulfate pentahydrate >99% none toxie,corrosive

Section III - HEALTH & FIRST ATID INFORMATION

INHALATION: Breathing dust or mists may irritate the nose, throat and mucous
membranesof the respiratory tract and cause coughing and chest discomfort. Remove to
fresh air. Glve artificial respiration if not breathing. Get immediate medical attention.

INGESTION: Ingestion of a large quantity has caused vomiting, gastric pain, dizziness,
exhaustion, anemia, cramps, convulsions, shock, coma and death. If conscious,
immediately induce vomiting by giving large quantities of milk or egg whites, or if not
available, water, and sticking a finger down the throat. Get immediate medical attention.
Do not give anything by mouth to an unconscious or convulsing person.

EYE CONTACT: Liquid and mists may severely irritate or damage the eyes.
Immediately flush eyes with lots of running water for at least 15 minutes, lifting the upper
and lower eyelids occasionally. Get immediate medical attention.

SKIN CONTACT: Contact with dust or solutions may irritate the skin. Immediate flush

http://www.syndel.com/msds/copper_sulfate msds.html
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Copper Sulfate MSDS

skin with lots of running water for 15 minutes. Remove contaminated clothing and shoes,
wash before reuse. Get immediate medical attention.

OTHER HEALTH INFORMATION: Chronic effects of exposure include damage to
the nervous system and kidneys. Jaundice and liver enlargement have also been observed.

There has been reported an excess of cancer cases in copper smelting industry, although
copper sulfate is not generally considered carcinogenic.

LDy o = 1.088 mg(hydrate)/kg (human, oral)
LDy o = 50 mg/kg(anhydrous)/kg (human,oral)

LDy, = 300 mg/kg (rat, oral)

Section IV - PHYSICAL DATA
BOILING POINT: 1207°F (decomposes)
MELTING POINT: 302°F (dehydrates)
VAPOUR DENSITY (AIR = 1): n.ap.
VAPOUR PRESSURE (MM HG 20°C): n.ap.
SOLUBILITY IN WATER: 30%
SPECIFIC GRAVITY (WATER =1): 2.28

APPEARANCE AND ODOUR: Blue odourless crystalline powder

Section V - FIRE AND EXPLOSION HAZARDS

EXTINGUISHING MEDIA: This material is not combustible. Use any appropriate
medium for extinguishing surrounding fire.

SPECIAL FIRE FIGHTING PROCEDURES & PRECAUTIONS: Fire fighters
should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

UNUSUAL FIRE & EXPL.OSION HAZARDS: none.

Section VI - REACTIVITY

hitp://www.syndel.com/msds/copper_sulfate msds.html
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STABILITY: stable
HAZARDOUS POLYMERIZATION: will not occur
CONDITIONS & MATERIALS TO AVOID: hydroxylamine

HAZARDOUS DECOMPOSITION PRODUCTS: will liberate toxic fumes of sulfur
oxides

Section VII - EMPLOYEE PROTECTION

CONTROL MEASURES: Local mechanical exhaust ventilation should be used. An
eyewash and shower should be ready for use.

RESPIRATORY PROTECTION: Wear an approved respirator appropriate for the dust
concentration at the point of use.

PROTECTIVE CLOTHING: Long sleeved shirt, trousers, safety shoes, rubber gloves
and rubber apromn.

EYE PROTECTION: Chemical safety goggles should be worn, unless full face piece
respirator is used. [t is recognized that contact lenses shouid not be worn when working
with chemicals as they may contribute to the severity of any injury.

Section VIII - ENVIRONMENTAL PROTECTION
ENVIRONMENTAL PRECAUTIONS: Local mechanical ventilation may be used.

SPILL OR LEAXK PRECAUTIONS: Wear protective equipment including rubber
boots, rubber gloves, rubber apron and self-contained breathing apparatus. If the spill or
leak is small, a full facepiece respirator equipped with particulate filter is acceptable.
Always wear eye protection. For small spills, sweep up and dispose of in an approved
container. For large spills, shovel inot approved container. Keep out of sewers, storm
drains, surface waters and soil. Comply with governmental regulations concerning spill
reporting and disposal of waste.

WASTE DISPOSAL: Dispose of contaminated product and materials in an approved
manner. Seek the advice of a professional disposal service.

Section IX - REGULATORY CONTROLS

DEPT. OF TRANSPORTATION: Regulated under the Transport of Dangerous Goods
Act.

http://www.syndel.com/msds/copper_sulfate_msds.html
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Copper Sulfate MSDS

DOT CLASSIFICATION: Class 9.2 U.N. 9109
DOT PROPER SHIPPING NAME: Cupric sulfate
OTHER DOT INFORMATION: Packing group II
WHMIS CLASSIFICATION: D2B

OTHER REGULATORY REQUIREMENT: none

Section X - PRECAUTIONS: HANDLING, STORAGE & USAGE

Store in a cool, dry, well-ventilated place away from incompatible materials. Keep bags
dry at all times. Wash thoroughly after handling. Do not get in eyes, on skin or on
clothing.

PREPARED BY: MSDS DEPARTMENT DATE: Update January 9, 2002

el e Al in i Syivdal o
Al material, unless otherwise specified, is copyrighted by Syndel Laboratories Ltd., 1999-2003,

Rate this Site at AquaNaut
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SAFETY DATA SHEET.

FFFECTIVE DATE: 06-MAY-1998
RINTED DATE: 01-JUN-1998

'BETZDEARBORN MATERIAL % BetzDearborm

1) CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME : DEARBORN 746
' PRODUCT APPLICATION AREA: A BETZDEARBORN PRODUCT

COMPANY ADDRESS.. - :
BetzDearborn Inc., Water Management Group
200 Witmd2 Road , Horsham , PA 19044
Information phone number: 215 773-6269

EMERGENCY TELEPHONE (HEALTH/ACCIDENT): (800)-877-1940 (USA)

2) COMPOSITION / INFORMATION ON INGREDIENTS

Information for specific product ingrediénts as required by the
U.S. OSHA HAZARD COMMUNICATION STANDARD is listed, Refer to

additional sections of this MSDS for our assessment of the potential
hazards of this formulation,

HAZARDOUS INGREDIENTS:
CAS# CHEMICAL NAME

113221-69-5 2~-PROPENOIC ACID,ETHYIL. ESTER, POLYMER WITH ETHENYL
ACETATE AND 2, 5-FURANDIONE, HYDROLYZED
Irritant (eyes and skin), possibly corrosive [eyes)

No component is considered to be a carcinogen by the National Toxicology
Program, the International Agency for Research on Cancer, or the
Occupational Safety and Health Administration at OSHA threshoids for

carcinogens.

} :
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PRODUCT NAME : DEARBORN 746
EFFECTIVE DATE: 06-MAY-1998

' 3) HAZARDS IDENTIFICATION
:L*mtu:.:“‘ = ek g ik i v Jdc e dodek e v v ve-de e ek e et e ik ook kdiokiok
EMERGENCY OVERVIE
WARNING

May cause moderate irritation to the skin. Severe irmtant to the
eyes, possibly corrosive. Mists/aerosols may cause irritation to
upper respiratory tract.

DOT hazard: Corrosive to steel
Emergency Response Guide #154
Odor: Slight, Appearance: Light Yellow To Amber, Liguid

Fire fighters'should wear positive pressure self-contained breathing

apparatus(full face-piece type). Proper fire-extinguishing media:
dry chemical, carbon dioxide, foam or water

............................

..................................
uuuuu

POTENTIAL HEALTH EFFECTS

ACUTE SKIN EFFECTS:
May cause moderate irritation to the skin.

ACUTE EYE EFFECTS:
Severe irritant to the eyes, possibly corrosive.

' ACUTE RESPIRATORY EFFECTS: |
Mists/aergsols may cause irritation to upper respiratory tract.

INGESTION EFFECTS:
May cause gastrointestinal irritation with possible nausea,
vomiting, abdominal discomfort and diarrhea.

TARGET ORGANS:
No evidence of potential chronic effects.

MEDICAL CONDITIONS AGGRAVATED:
Not known.

SYMPTOMS OF EXPOSURE:
Causes irritation of the skin, eyes, and/or respiratory system.

YGE 2 CONTINUED



PRODUCT NAME : DEARBORN 746
EFFECTIVE DATE: 06-MAY-1998

4) FIRST AID MEASURES

}SI(IN CONTACT:

Remove contaminated clothing. Wash exposed area with a large
quantity of soap solution or water for 15 minutes.

EYE CONTACT:
Immediately flush eyes with water for 15 minutes. Immediately
contact a physician for additional treatment,

INHALATION:
Remove victim from contaminated area to fresh air. Apply
appropriate first aid treatment as necessary.

INGESTION:
Do not feed anything by mouth to an unconscious or convuisive
victim. Do not induce vomiting. Immediately contact physician.
Dilute contents of stomach using 3-4 glasses milk or water.

5) FIRE FIGHTING MEASURES

FIRE FIGHTING INSTRUCTIONS:

Fire fighters should wear positive pressure self-contained breathing
apparatus (fuli face-piece type).

EXTINGUISHING MEDIA:
dry chemical, carbon dioxide, foam or water

HAZARDOUS DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yvields elemental oxides.

FLASH POINT: '

) > 200F > 93C P-M(CC)

MISCELLANEOUS:
Corrosive to steel
UN1760;Emergency Response Guide #154

6) ACCIDENTAL RELEASE MEASURES

PROTECTION AND SPILL CONTAINMENT:
Ventilate area, Use specified protective equipment. Contain and
absorb on absorbent material. Place in waste disposal container,
Flush area with water. Wet area may be slippery. Spread sand/grit.
DISPOSAL INSTRUCTIONS:
Waiter contaminated with this product may be sent to a sanitary sewer
treatment facility,in accordance with any local agreement,a permitted
waste treatment facility or discharged under a permit. Product
as is - Incinerate or land dispose in an approved landfill.

7) HANDLING AND STORAGE

HANDLING:
Acidic. Do not mix with aikaline material.
STORAGE:
Keep containers closed when not in use. Protect from freezing. Do
- not store at elevated temperatures.

. ,\')GE 3 CONTINUED



PRODUCT NAME : DEARBORN 746
EFFECTIVE DATE: 06-MAY-1998

2) EXPOSURE CONTROLS/PERSONAL PROTECTION
}

EXPOSURE LIMITS
CHEMICAL NAME

2-PROPENOIC ACID,ETHYL ESTER,POLYMER WITH ETHENYL ACETATE AND

2,5-FURANDIONE HYDROLYZED
PEL (OSHA): NOT DETERMINED
TLV {ACGIH): NOT DETERMINED

ENGINEERING CONTROLS:
adequate ventilation
PERSONAL PROTECTIVE EQUIPMENT:

Use protective equipment in accordance with 29CFR 1910 Subpart |
RESPIRATORY PROTECTION:

A RESPIRATORY PROTECTION PROGRAM THAT MEETS OSHA'S 29 CFR

1910.134 AND ANSI 788.2 REQUIREMENTS MUST BE FOLLOWED WHENEVER

WORKPLACE CONDITIONS WARRANT A RESPIRATOR'S USE.

USE AIR PURIFYING RESPIRATORS WITHIN USE LIMITATIONS ASSOCIATED

WITH THE EQUIPMENT OR ELSE USE SUPPLIED AIR-RESPIRATORS.
If air-purifying respirator use is appropriate, use a
respirator with acid gas cartridges.

SKIN PROTECTION:
neoprene gloves-- Wash off after each use. Replace as
necessary.

EYE PROTECTION:

,_ splash proof chemical goggles

9) PHYSICAL AND CHEMICAL PROPERTIES

Specific Grav. {70F, 21C) 1.082 Vapor Pressure (mmHG)
Freeze Point (F) 28 Vapor Density (air=1)
Freeze Point (C) -2

Viscosity (¢ps 70F,21¢) 6 % Solubility (water)
Odor Slight

Appearance Light Yellow To Amber
Physical State Licuid

Flash Point P-M{CC) > 200F > 93C

PH As Is (approx.) 1.0

Evaporation Rate {Ether=1) < 1.00

NA = not applicable ND = not determined

..{GE 4 CONTINUED
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PRODUCT NAME : DEARBORN 746
EFFECTIVE DATE: 06-MAY-1998

10) STABILITY AND REACTIVITY

} STABILITY:

Stable under normal storage conditions.
HAZARDQUS POLYMERIZATION:
Will not occur.
INCOMPATIBILITIES:
May react with strong oxidizers.
DECOMPOSITION PRODUCTS:
Thermal decomposition (destructive fires) yields elemental oxides.
E!Egz INTERNAL PUMPOQUT/CLEANOUT CATEGORIES:

11) TOXICOLOGICAL INFORMATION

Oral LD50 RAT: >2,000 mg/kg
NOTE - Estimated value
Dermal LD50 RARBIT: »2,000 mg/kg

NOTE - Estimated wvalue

12) ECOLOGICAL INFORMATION

AQUATIC TOXICOLOGY
No Data Available.

|BIODEGRADATION
COD (mg/gm): 275 Calculated
TOC (mg/gm): 99 Calculated
BOD-5 (mg/gm): 25 Calculated
BOD-28 (mg/gm): 25 Calculated

13) DISPOSAL CONSIDERATIONS

If this undiluted product is discarded as a waste, the US RCRA
hazardous waste identification number is :
D002=Corrosive(pH, steel),

Please be advised; however, that state and local requirements for
waste disposal may be more restrictive or otherwise different from
federal reguiations. Consult state and local reguiations regarding
the proper disposal of this material.

14) TRANSPORT INFORMATION

DOT HAZARD: Corrosive to steel
UN / NA NUMBER: : UN1760
DOT EMERGENCY RESPONSE GUIDE #: 154

. :’]\GE 5 CONTINUED



PRODUCT NAME : DEARBORN 746
EFFECTIVE DATE: 06-MAY-1998

15) REGULATORY INFORMATION

!
TSCA: : .
- All components of this product are listed in the TSCA inventory.
CERCLA AND/OR SARA REPORTABLE QUANTITY (RQ):
No regulated constituent present at OSHA thresholds
SARA SECTION 312 HAZARD CLASS:
Immediate(acute) ’
SARA SECTION 302 CHEMICALS:
No regulated constituent present at OSHA threshoids
SARA SECTION 313 CHEMICALS: ;
No regulated constituent present at OSHA thresholds

CALIFORNIA REGULATORY INFORMATION

CALIFORNIA SAFE DRINKING WATER AND TOXIC
ENFORCEMENT ACT (PROPOSITION 65) CHEMICALS PRESENT:

~ No regulated constituent present at OSHA thresholds

MICHIGAN REGULATORY INFORMATION
No regulated constituent present at OSHA thresholds

3) OTHER INFORMATION

NFPA/HMIS CODE TRANSLATION
Health 2 Moderate Hazard
Fire 1 Slight Hazard
Reactivity ' 0 Minimal Hazard
Special CORR No translaticon
(1} Protective Equipment B Goggles, Gloves

(1) refer to section 8 of MSDS for additional protective equipment
recommendations.

CHANGE LOG
EFFECTIVE : :
DATE REVISIONS TO SECTION: SUPERCEDES
MSDS status: 08~JUL-1996 #% NEW **
24-DEC-1996 08-JUL-1996
01-MAY-1997 2,8 24-DEC-1996
06-MAY-1998 ;EDIT:9 01-MAY-1997

. «GE &



C:ibé Specialty Chemicals
UsSA
Additives

Ciba Specialty Chemicals Water Treatments, inc.

2301 Wilroy Rd.
Suffolk, VA 23439-0820

Bam to Spm Phone: {757) 538-3700
24-Hour Health/Environmental Emergency Phone: 1-800-873~1138

Value beyond chemistry

Effective Date: 5/24/00 Material Safety Data Sheet MSDS No: 15343
§ SECTION 1. PRODUCT IDENTIFICATION i
Trade Name: MAGNAFLOC 455 Health 1
Chemical Family: Copolymer of a quaternary acrylate salt and Flammabilicy | 1
acrylamide. Reactivity 0
Protective Equipment | X
HMIS RATING
Intended Use or Product Type: Flocculant
| SECTION 2. COMPOSITION / INFORMATION ON INGREDIENTS ¥
0 CAS No. CHEMICAL IDENTITY EXPOSURE LIMITS CARCINOGEN
s STATUS
H ACGIH OSHA MFR. | IARC | NTP | OSHA
A TWA | STEL | PEL [ STEL
124-04-9 ADIPIC ACID 5 NE NE NE NE NR NR NR
mg/m3 _
G9418-26-4 COPOLYMER ACRYLAMIDE: NE NE NE NE NE NR NR, NR.
DMAEA Q.(MeCD
NE = Not Established NR =Not Reviewed
| SECTION 3. HAZARDS IDENTIFICATION {

Emergency Overview:

Description: White, free flowing powder with little or no odor.

Statement of Hazards: Bye irritant

Printed: $1/12/01 Page 1 of 8



MAGNAFLOC 455 Ciba Specialty Chemicals Water
Effective Date: 5/24/60 Treatments, lnc

Precautionary Measures: Do not get in eyes, on skin, on clothing. Wash thoroughly after handling. Avaid prolonged or repeated
inhalation of dust or skin contact. Slip hazard when wet,

Primary Ronte(s} of Entry: Inhalation

Signs and Symptoms of Exposure: Contact with the eye may produce inritation and/or redress. Inbaled dust may cause some
respiratory irritation.

Carcinogenicity: Not listed as a carcinogen by JARC, NTP, OSHA or ACGTH
Medical Conditions Aggravated by Exposure: Existing respiratory conditions,

Target Organ(s): Eyes, lungs

§ SECTION 4. FIRST AID MEASURES |

Yogestion: Do not give an emetic valess directed by a physician, Never give anything by mouth to an unconscicus person,
Skin: Remove contaminated clothing and launder before reuse. Wash effected area with soap and water.
Inkalation: Remove to fresh air.

Eyes; Immediately flush eyes with plenty of water for at least 15 minutes. Call a physician.

rSECTION 5. FIRE FIGHTING MEASURES

Flash Pgint: Not Applicable

Autoignition: Naot Evaluated

Sensitivity to Mechanical Impact: None

Sensitivity to Static Discharge: Dust in sufficient concentration may result in an explosive mixture in air.
Fire Fighting Extingnishing Media: Carbon dioxide, dry chemical or foam.

Fire Fighting Equipment: No special progedures. However, wetted product presents a slip hazard. Pedestrian and vehicnlar waffic
maust proceed with caution where wet product may exist.

Fire and Explosien Hazards: Dust in sufficient concentration can result in an explosive mixtuze in air. Handle to minimize
dusting, and eliminate open lame and other sources of ignition.

Hazardous Combustion Preducts: Oxides of carbon and nitrogen.
Combustibility: May burn in fire.
Dust Explosivity: Dust in suficient concentration may result in an explosive mixture in air.

Emergency Response Guidebook Information: No ERG Guide cited. Randle as combustible material.

Printed: 01/12/01 Page 2 of 8




MAGNAFLOC 455

Effective Date: 5/24/00

Ciba Specialty Chemicals Water

Treatments, Inc

| SECTION 6. ACCIDENTAL RELEASE MEASURES

Accidental Release Measures: Product becomes slippery and difficult to handle when wet; spills are best handled while still dry.
Sweep up and collect dry product. Absorb wet product with vermiculite or other inert material. Then water wash area fo waste

treatment to eliminate slip hazard.

SECTION 7. HANDLING AND STORAGE

Precautions: Good personal bygiene practices can reduce potential exposure. Wash with soap and water following any contact
with this product, as well as before breaks and meals. Shower and change clothing at end of work shift. If clothing becornes

contarinated, remove and [aunder or dry-clean before reuse.

Storage Information: Store in cool dry location.

I SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Skin Protection: Not rormally required.

Respiratory Protection: Use NIOSH approved dust respirator as required to control exposure. Follow ANSL Z88.2.

Eye Protection: Goggles (ANSI Z87.1 std; safety glasses alone do not protect from dust).

Engineering Controls: Provide mechanical ventilation to prevent dust concentrations, and to reduce Toicntial exposure.

Additional Information: Provide eyewash station(s). Select additional protective equipment (eg apron, face shield, ete.),

depending on conditions of use.

| SECTION 5. PHYSICAL AND CHEMICAL PROPERTIES

Physical Form:

Color:

Cdor:

Odor Threshald:
Physical State:
Solubility in Water:
Vapor Pressure:
Specific Gravity:
Boiling Foint:

Melting Point:
Freezing Point:
Decomposition Temperature:
Evaporation Rate:
Vapor Density:

vOC:

pH:

Coefficient of water/oil:

Percent Valatile:
None expected above trace levels.

Printed: 01/12/01

Granmular Powder

White

Odorless

Not applicable

Solid

Soluble, solubility limited by viscosity
Not Applicable

08 - 1

Not Applicable

Nort Apgplicable

Not Applicable

Not Evalusted

Not Applicable

Not Applicable

Not Applicable

~33 Forl % solution.
Not Evalaated
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MAGNAFLOC 455 Ciba Specialty Chemicals Water
Effective Date: 5r24/00 Treatments, Inc

SECTION 10. STABRILITY AND REACTIVITY

Congditions to Avold: Avoid wet and bumid conditions.
Stability: Stable.
Hazardous Polymerization: Will not occur.

Hazardous Decomposition Products: Thermal decomposition or combustion may produce oxides of carbon and nitrogen, various
hydrocarbons, ammonia and/or hydrogen chloride vapor. Vapor may be irritating or harmful.

Incompatibility: Strong oxidants such as liquid chlorine, enricked gaseous or liquid oxygen, and sodinm or caleium hypochlorite.

SECTION 11, TOXICOLOGICAL INFORMATION

Acwte Oral Toxicity:
Low oral toxicity. By analogy to simular materials, the acute LD30 {rat) is expected to be > 2000 mg/kg.

Carcinogenicity:
Not listed as a carcinogen by TARC, NTP, OSHA, or ACGIH.

Reproductive Toxicity:
No data for product. No effects anticipated.

Teratoginicity:
No data for product, No effects anticipated.

Mutagenicity:
Mo data for product. No effects enticipated.,

Skin Irritation:
57-13-6 UREA
Mild irritant.

Eye Irritation:
124-04-9 ADJIPIC ACID

Severe.

Acute Eye Exposure Effects:

69418-26-4 COPOLYMER ACRYLAMIDE: DMAEA Q.(MeCl)
Product may cause temporatory irritation which should cease upon removal of product, May require extensive irrigation to
1emave product from eye.

Sub-Chronie:

124.04.9 ADIPIC ACID
Male and female rats exposed to adipic acid in the form of aerosol dust (126 ug/L) for 6 hours a day for 15 days showed no
signs of toxdcity.

Intraveneous LD 50:
124-04-9 ADIPIC ACID
LD50{Mice): 680 mg/ks,

Printed: 01/12/03 Page 4 of 8



MAGNAFLOC 455

Effective Date: 3£24/00

Ciba Specialty Chemicals Water
Treatments, Inc

57-13-6 UREA
LD50(Rat): 5300 mg/ke.
LI50(Mice): 4600 mg/ks.
LE30(Rabbit): 4800 mg/kg.

Intraperitoneal LI 50;
124-04-3 ADIPIC ACID
LB50(Mice): 275 mp/kg.

Toxicologically Synergistic Products:
None known.

Additiomal Information:

57-13-6 UREA
LD30(Rat): 8200 mp/kg {Subcutanecus).
LD50(Mice): 8200 mg/kg {Subcutaneous).

I SECTION 12. ECOLOGICAL INFORMATION

Ecological Infoermation:

This product contains cationic polymer(s) that may be toxic to aguatic organisms when tested in pure (distilled) water. Toxicity is

greatly reduced by particles in natnral water.

Fish Toxieity:

124-04-9 ADIPIC ACID
24 hr LC50 (Bulegilt sunfish): <330 mg/L.
96 hr L.C50 (Fathead minnow): 97 mg/L.

69418-264 COPOLYMER ACRYLAMIDE: DMAEA Q.{MeCl)

Contains a cationic polyacrylamide, Cationic polyacrylamides are very toxic to aquatic organisms (LC30 values usually <
1 ppm): however, aquatic toxicity is reduced by factors of 10 to 100 times in the presence of 5 to 10 mg/l organic carbon

as is found in most surface waters.

Bivaccumulation:
124-04-5 ADIPIC ACID
BCE = 0.68

{ SECTION 13. DISPOSAL CONSIDERATIONS

RCRA Hazard Class: This product, when unadulterated, is not a RCRA regulated hazardons waste.

Waste Diéposa] Method: Disposal must be arranged in accordance with local, state and federal regulations. Care must be taken to

prevent environmensal contarnination from the disposal of material, residues and containers.

| SECTION 14. TRANSPORT INFORMATION

DQT:

Proper Shipping Name: NOT A DOT/IMO HAZARDOUS MATERIAL

Printed: 01/12/01 Page5of &



MAGNAFLOC 455 Ciba Specialty Chemicals Water
Effective Date: 5/24/00 ‘ Treatments, Inc

l SECTION 15. REGULATORY INFORMATION

US Federal Regnlations:

Chemical Weapons Convention (CWC): This product does not consain any chemicals listed under the Chemical Weapons
Convention Schedules of Chemicals. )

Clean Air Act ~Hazardous Air Pollutants (HAP): The following chemical(s) are listed as hazardous air pollutants (HAP) under
the U.S. Clean Air Act Section 12 (40 CFR 61}

Chemical Name: ACRYLAMIDE
CASRN: 79-06-1
Percent in Composition: <0.1% by wt

Clean Air Act - Qzone Depleting Substances (ODS): This product neither contzins, nor was manrufactured with, a Class I or
Class II ozone depleting substance {ODS), as defined by the U.S. Clean Air Act Section 602 (40 CFR 32, Subpt. A, App. A+B).

Clean Water Act - Priority Pollutants (PP): This product does not contain any priority pellutants listed under the U, 8. Clean
Water Act Section 307 {2)(1) Priority Pollutant List (40 CFR 401.15).

Occupational Safety and Health Aet (OSHA): This product is considered to be a hazardous chemical under the OSHA Hazard
Communication Standard (2¢ CFR. 1510.1200).

Resource Conservation and Recovery Act (RCRA): This product is not considered to be a P or U listed hazardous waste under
RCRA (4G CFR 261).

SARA Title IIl: Section 302 - Extremely Hazardous Substances (EHS): This product contains the following chemicals
regulated under Section 302 (40 CFR. 355) as extremely hazardous substances:

Chemical Namme: ACRYLAMIDE
CASRN: 79-06-1
Percent in Composition: < 0.1 % by wt

SARA Title IIT: Section 304 - CERCLA: This product contains the following chemicals regulated under Section 304 (40 CFR
302} as hazardous substance(s) for emergency release notification ("CERCLA" List):

Chemical Name: ADIPIC ACID
CASRN: 124-04-9

Percent in Composition: <3% by wt
Component RQ: 3000

Chemical Name: ACRYLAMIDE

CASRN: 79-06-1

Percent in Composition: < 0.10 % by wt

Component RQ: 5000

SARA Title It Section 311/312 - Hazard Communication Standard (HHCS): Acute health hazard.

SARA Title III: Section 313 Toxic Chemical List (TCL): This product does not contain any chemicals for routine annual toxic
chemiical release reporting under Section 313 {40 CFR 372).

Printed: 01/12/01 Page 60f 8



MAGNAFLOC 455 Ciba Specialty Chemicals Water
Effective Date; 5/24/06 Treatments, Inc

TSCA Section 5(¢} - Consent Order / SNUR: This product is not subject to a Section 5(e) Consent Qrder or Significant New Use
Rule {SNUR).

TSCA Section 3(b) - [nventory Status: Ali chemicai(s} comprising this product are either exempt or listed on the TSCA
inventory.

TSCA Section 12(b) - Export Notification: This product does not contain any chemical(s) that are subject to a Section 12(b)
export notification.

State Regulations:

Califormia Proposition 65: The following js required compositien infarmation. This product contains the follewing cherical(s)
which are currently listed on the Califormiz list of Koown Carcinogens and Reproductive Toxirs:

Chemical Name: ACRYLAMIDE
CASRN: 79-06-1
Percent in Composition: < 0.10 % by wt

Massachusetts Right-to-Know: The following is required composition information:

Chemical Name: ADIPIC ACID
CASRN: 124-04-9

Percent in Composition: <5 % by wt
New Jersey Right-to-Know: The following is required compesition information:

Chemical Name: ADIPIC ACID
CASRN: 124-04-9

Chemical Name: COPOLYMER ACRYLAMIDE: DMAEA Q.(MeCl)
CASRN: 65418-26-4

Chemical Name: WATER
CASRN: 7732-18-5

Chemical Name: UREA
CASRN: 57-13-6

Pennsylvania Right-te-Know: The following is required composition information:

Chemical Name: COPOLYMER ACRY L AMIDE: DMAEA Q.{MeCl)
CASRN: 69418-264
Comment: Not on Pennsylvania Hazardous Substance List

Chemical Name: WATER
CASRN: 7732-18-5
Comment: Not on Pennsylvania Hazardous Substance List

Chemical Name: ADIPIC ACID

CASREN: 124-04-9
Comment: Environmental Hazardous Substance

Printed: 01/12/01 Page 7of 8



MAGNAFLOC 455 Ciba Specialty Chemicals Water
Effective Date: 5/24/00 Treatments, Inc

I SECTION 16. OTHER INFORMATION

MSDS No: L5343
Reason Issned: New format
Prepared By: Leon Knight
Approved By:

Supersedes Date: (3/24/99

Sections Modified: Tradename changed.

Diselaimer: The following supercedes Buyer's documents. SELLER MAKES NO REPRESENTATION OR WARRANTY,
EXPRESS OR IMPLIED, INCLUDING OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. No
statements herein are 10 be construed as inducements to infringe any relevant patent. Under no circumstances shall Seller be liable
for incidental, consequential or indirect damages for alleged negligence, breach of warranty, strict liabitity, tort or contract arising
ir connection with the product(s). Buyer's sole remedy and Seller's sole liability for any claims shall be Buyer's purchase price.
Data and results are based on controlled or lab work and must be confirmed by Buyer by testing for its intended conditions of use.
The preduct(s) has not been tested for, and is therefore not recommended far, uses for which prolonged contact with mucous
membranes, abraded skin, ot blood is intended; or for uses for whick implentation within the human body is intended.

Printed: 01/12/01 Page Bof 8



Material Safety Data Sheet

Page 1 of 8

1. CEEMICAL PRODUCT AND COMPANY IDENTIFICATION

HS DIESEL FUEL 2

PRODUCT NUMBER(S}: CPS270010 CP5272102 CP5272152 CPS272185

COMPANY IDENTIFICATION EMERGENCY TELEPEONE NUMBERS
CHEVRON USA PRODUCTS COMPANY HEALTE (24 hr): (800)231-0623 or
ENVIRONMENTAL, SAFETY, AND HEALTH (510)231-0623 (International)
ROOM 2900 TRANSPCRTATION (24 hr): CHEMTREC
75 MARKET ST. {800)424-9300 or {(202)4B83-7616

SAN FRANCISCO, CA 94105-2856

PRODUCT INFORMATION: MSDS REQUEST: (415} 894~2783
ENVIRONMENTAL, SAFETY & HEALTH INFO.: (415) 894-18%%
Product Information: (510) 242-5357

2. COMPOSITION/INFORMATION ON INGREDIENTS

100.0 % IS DIESEL FUEL 2
CONTAINING
COMPONENTS AMOUNT LIMIT/Q?Y AGENCY/TYPE
DIESEL FUEL NO, 2
Chemical Name: FUELS, DIESEL, NO. 2
CAS68476346 100.0% NONE NA
HDS DISTILLATE, MIDDLE
Chemical Name: DISTILLATES, HYDRCDESULFURIZED MIDDLE
CAS64742808 NONE NA

GAS OIL, LIGHT
Chemical Name: DISTILLATES, STRAIGHT RUN MIDDLE

CAS64741442 NONE Na
Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable

Prepared according to the OSHA Hazard Communication Standard
(29 CFR 1910.1200) and the ANSI MSDS Standard (Z400.1) by the Toxicology
and Health Risk Assessment Unit, CRTC, P.0Q. Box 4054, Richmond, CA 94804

X=NOSM1 MR-/



HS DIESEL FUEL 2 Page 2 of 8

KEROSENE
Chemical Name: KERCSINE
CASBO0B206 NONE Na

HYDRODESULFURIZED KEROSINE
Chemical Name: KERCSINE, HYDRODESULFURIZED
CAS64742810 NONE NA

CAT CRACKED DISTILLATE, LIGHT
Chemical Name: DISTILLATES, LIGHT CATALYTIC CRACKED
CAS647415398 NONE NA

COMPOSITION COMMENT: -
All the components of this material are on the Toxic Substances Control
Act Chemical Substances Inventery.

TLV - Threshold Limit Value TWA - Time Weighted Average

STEL - Short-term Exposure Limit TPQ — Threshold Planning Quantity

RO - Reportable Quantity PEL - Permissible Exposure Limit

c - Ceiling Limit CAS - Chemical Abstract Service Kumber
Al-5 - Appendix A Categories {) - Change Has Been Proposed

3. HAZARDS IDENTIFICATION

*kdtkiditikskttititeaditt EMERGENCY OVERVIEW fdaddsdtkidkiidkddkdkiik

Red ligquid.

- COMBUSTIELE

— HARMFUL CR FATAL IF SWALLOWED - CAN ENTER LUNGS
AND CAUSE DAMAGE

— CAUSES SKIN IRRITATION

- CANCER HAZARD

— PROLONGED OR REPEATED SKIN CONTACT MAY INCREASE THE
RISK OF SKIN CANCER

- KEEP QUT OF REACH OF CHILDREN

i ki i i ks de ko A ke ek ke A e de g gk de gk o e o ok de e o o o o o e et e g g ok e ol o e vk o e sk ok ok e e ok g o o e

POTENTIAL HEALTH EFFECTS

EYE:

This substance is not expected to cause prolonged or significant eye
irritation.

SKIN: = .

This substance is a moderate skin irritant so¢ contact with the skin could
cause prolonged (days) injury to the affected area. The degree of injury
will depend on the amount of material that gets on the skin and the speed
‘and thoroughness of the first aid treatment. If absorbed through the
skin, this substance is considered practically non-toxic to internal
organs.

INGESTION:

If swallowed, this substance is considered practically non-toxic to

Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable

X-D0s021 (-89



HS DIESEL FUEL 2 Page 3 of 8

internal organs. Because of the low viscosity of this substance, it can
directly enter the lungs if it is swallowed (this is called aspiration).
This can occur during the act of swallowing or when vomiting the
substance., ©Once in the lungs, the substance is very difficult to remove
and can cause severe injury te the lungs and death.

INHALATION:

Prolonged breathing of vapors can cause central nervous system effects.
This hazard evaluaticn is based on data from similar materials.

SIGNS AND SYMPTOMS OF EXPOSURE:

SKIN: May include pain or 2 feeling of heat, discoloration, swelling, and
blistering. INHALATION: <Central nervous system effects may include one
or more of following: headache, dizziness, loss of appetite, weakness and
loss of cocrdination.

CARCINOGENICITY:

This product contains a mixture of petroleum hydrocarbons called middle
distillates {which means they boil between approximately 350F and 700F).
Because of this broad descripticn, many products are considered middle
distillates yet they are produced by a variety of different petroleum
refining processes. Toxicology data developed on some middle distillates
found that they caused positive responses in some mutagenicity tests and
caused skin cancer when repeatedly applied to mice over their lifetime.
This product may contain some middle distillates found to cause these
adverse effects.

4, FIRST AID MEASURES

EYE:

No first aid procedures are reguired. However, as a precaution flush eyes
with fresh water for 15 minutes. Remove contact lenses if worn.

SKIN:

Remove contaminated cleothing. Wash skin thoroughly with socap and water,
See a doctor if any signs or symptoms described in this document occur.
Discard contaminated non-waterproof shoes and boots. Wash contaminated
clothing.

INGESTION:

If swallowed, give water or milk to drink and telephone for medical
advice, DO NOT make person vomit unless directed to do so by medical
personnel. If medical advice cannot be obtained, then take the person and
product container to the nearest medical emergency treatment center or
hospital.

INHALATION:

If any signs or symptoms as described in this document occur, move the
person to fresh air. If any of these effects continue, see a doctor.

NOTE TO PHEYSICIANS:

Ingestion of this product or subsequent vomiting can result in aspiration
of light hydrocarben liquid which can cause pneumonitis.

5. FIRE FIGHTING MEASURES

Revision Number: 19 Revision Date: 06/03/95 MSDSE Number: 000525
NDA - No bata Availahle HA - Not Applicable
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HS DIESEL FUEL 2 Page 4 of B

FLAMMABLE PROPERTIES:
FLASH POINT: (P-M) 125F (52C) Min.
AUTOIGNITION: NDA
FLAMMABILITY LIMITS (% by volume in air): Lower: 0.6 Upper: 4.7
EXTINGUISHING MEDIA: -

C02, Dry Chemical, Foam and Water Fog.
NFPA RATINGS: Health 0; Flammability 2: Reactivity 0.
FIRE FIGHTING INSTRUCTIONS:
Liquid evaporates and forms vapor {(fumes) which can catch fire and burn
with explosive violence. Invisible vapor spreads easily and can be set on
fire by many sources such as pilot lights, welding equipment, and
electrical motors and switches. Fire hazard is greater as liquid
temperature rises above BS F. :

For fires involving this material, do not enter any enclosed or confined
fire space without proper protective equipment. This may include
self-contained breathing apparatus to protect against the hazardous
effects of normal products of combustion or oxygen deficiency. Read the
entire document.

COMBUSTION PRODUCTS:

Normal combustion forms carbon dioxide and water vapor; incomplete
combustion can produce carbon monoxide.

6. ACCIDENTAL RELEASE MEASURES

CEEMTREC EMERGENCY NUMBER (24 hr): (800)424-9300 or (202)483-7616
ACCIDENTAL RELEASE MEASURES:
Eliminate all sources of ignition in vicinity of spill or released vapor.

Clean up small spills using appropriate techniques such as sorbent
materials or pumping. Where feasible and appropriate, remove contaminated
soil. Follow prescribed procedures for reporting and responding to larger
releases, This material is ¢onsidered to be a water pollutant and
releases of this product should be prevented from contaminating soil and
water and from entering drainage and sewer systems.

U.S.A. regulations require reporting spills of this material that could
reach any surface waters. The toll free number for the U.S. Coast Guard
Naticnal Response Center is {800) 424-8802.

7. HANDLING AND STORAGE

DO NOT UBE OR STORE near flame, sparks or hot surfaces. USE ONLY IN WELL
VENTILATED AREA. EKeep container closed.

DG NOT weld, heat or drill container. Replace cap or bung., Emptied
container still contains hazardous or explosive vapor or liquid.

CAUTION! Do not use pressure to empty drum or drum may rupture with
explosive force.

Revision Number: 19 Revision Date: 06/03/95 M5DS Number: 000525
NDA - No Data Availahle NA - Not Applicahle
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WARNING! Not for use as portable heater or appliance fuel. Toxic fumes
may accumulate and cause death.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS
Use this material only in well ventilated areas.

PERSONAL PROTECTIVE EQUIPMENT

EYE/FACE PROTECTION:

No special eye protection is usually necessary.

SKIN PROTECTION:

Avoid contact with skin or clothing. Skin contact should be minimized by
wearing protective clothing including gloves.

RESPIRATORY PROTECTION:

No special respiratory protection is normally required. However, if
operating conditions create high airborne concentrations, the use of an
approved respirator is recommended.

S. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL DESCRIPTICN:

Red liguid.

pH: NDA
VAPOR PRESSURE: c.04 PSIA @ 40C
VAPCR DENSITY

{AIR=1): NDA
BOILING POINT: 176 - 370C {348-698F)
FREEZING POINT: NDA
MELTING POINT: NA
SOLUBILITY: Soluble in hydrocarbon solvents; insoluble in water.
SPECIFIC GRAVITY: 0.84 @ 15.6/15.8C (Typical)
VISCOSITY: 1.9 ¢St @ 40C (Min.)

10. STABILITY AND REACTIVITY

HAZARDOUS DECOMPOSITION PRODUCTS:
NDA.

CHEMICAL STABILITY:

Stable.

CONDITIONS TO AVQID:

No data available.

INCOMPATIBILITY WITH OCTEHER MATERIALS:
May react with strong oxidizing agents, such as chlorates, nitrates,
peroxides, etc.

HAZARDOUS PCLYMERIZATION:
Polymerization will neot occur.

Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable
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11. TOXICOLOGICAL INFORMATION

EYE EFFECTS:

Minimal effects clearing in less than 24 hours.

SKIN EFFECTS:

Moderate irritation at 72 hours. (Moderate erythema}l.
ACUTE ORAL EFFECTS:

The oral LD50 in rats is > 5 ml/kg.

ACUTE INHALATION EFFECTS:

The &-hour inhalation LCSQ in rats is greater than 5 mg/l.
SUBCHRONIC EFFECTS:

The data above is obtained from studies sponsored by the American
Petroleum Institute (API).

Whole diesel engine exhaust was reviewed by the International Agency for
Research on Cancer (IARC) in their Monograph 46 (1589). Evidence for
causing cancer was considered sufficient in animals and limited in humans.
IARC placed diesel exhaust in category 2A, considering it probably
carcinogenic to humans.

The Nationzl Institute of COccupational Safety and Health (NIOSH) has
recommendaed that whole diesel exhaust be regarded as potentially causing
cancer. This recommendation was based on test results showing increased
lung cancer in laboratory animals exposed to whole diesel exhaust. The
excess risk of cancer for people exvosed to diesel exhaust has not been
determined as studies con exposed workers have been inconclusive. It is
recommended that exposure to diesel exhaust be minimized to reduce the
potential cancer risk.

12. ECOLOGICAL INFORMATION

ECOTOXICITY:

No data available.

ENVIRONMENTAL FATE:
No data available.

13. DISPOSAL CONSIDERATIONS

Place contaminated materials in disposable containers and dispese of in a
manner consistent with applicable regulations. Contact local
environmental or health authorities for approved disposal of this
material.

Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable
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14. TRANSPORT INFORMATION

The description shown may not apply to all shipping situations.
Consult 4SCFR, or appropriate Dangerous Geoods Regulations, for
additional description requirements (e.g., technical name) and
mode—-specific or quantity-specific shipping requirements.

DOT SHIPPING NAME: GAS OIL

DOT HAZARD CLASS: COMBUSTIBLE LIQUID
DOT IDENTIFICATION NUMBER: UN1202
DOT PACKING GROUP: IIl

15. REGULATORY INFORMATION

SARA 311 CATEGORIES: 1. Immediate (Acute} Health Effects: YES
2. Delayed (Chronic) Health Effects: 7YES
3. Fire Hazard: YES
4. Sudden Release of Pressure Hazard: NO
5, Reactivity Hazargd: NO
REGULATORY LISTS SEARCHED:
01=SARA 313 11=NJ RTK 22=TSCA Sect 5{a)(2)
02=MASS RTK 12=CERCLA 302.4 23=TSCA Sect 6
03=NTP Carcinogen 13=MN RTK 24=TSCA Sect 12(b)
04=CA Prop 65-Carcin 14=ACGIH TWA 25=TSCA Sect 8(a)
05=CA-Per &65-Repro Tox 15=ACGIH STEL 26=TSCA Sect 8{(d)
06=IARC Group 1 16=ACGIH Calc TLV 27=TSCA Sect 4(a)
07=IARC Group 24 17=0SHA PEL 28=Canadian WHMIS
08=IARC Group 2B 18=DOT Marine Pollutant 29=0SHA CEILING
08=SARA 302/30& 19=Chevron TWA 30=Chevron STEL
10=PA RTK 20=EPA Carcinogen

The following components of this material are found on the regulatory
lists indicated.

KERCSINE
is found on lists: 02,10,11,

16. OTHER INFORMATION

NFPA RATINGS: Health 0; Flammability 2; Reactivity 0;

(Least=0, Slight-1l, Moderate-2, High—3, Extreme-4). These values are
cbtained using the guidelines or published evaluations prepared by the
National Fire Protection Association (NFPA) or the National Paint and
Coating Association (for HMIS ratings).

Revision Number: 19 Revision Date: 06703795 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable
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REVISION STATEMENT:
This revision updates Section 1 {Chemical Product and Company ID).
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The above informaticn is based on the data of which we are aware ard is
believed to be correct as of the date hereof. Since this information may
be applied under conditions heyond our control and with which we may be
unfamiliar and since data made available subsequent to the date hereof may
suggest modification of the information, we do not assume any responsibil-
ity for the results of its use. This information is furnished upon
condition that the person receiving it shall make his own determination

of the suitability of the material for his particular purpeose.

Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA -~ No Data Available NA - Not Applicable
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Material Safety Data Sheet

CHEUIOI

Page 1 of 15
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

CHEVRON REGULAR UNLEADED GASOLINE

PRODUCT NUMBER(S): CPS201105 CPS201110 CPS201116 CPS201118
CPS201120 CPS201121  CPS201122 CPS201128
CPS201131  CPS201136 CPS201141  CPS201142
CPS201148  CPS201153 CPS201158  CPS201161
CPS201162 CPS201168 CPS201181  CPS201185
CPS201186 CPS201188 CPS201216  CPS201217
CPS201218  CPS201236  CPS201237  CPS201238
CPS201266  CPS201267  CPS201268  CPS201277
CPS201278  CPS201279 CPS201286 CPS201287
CPS20128%  CPS201296  CPS201287  CPS201298
CPS241765  CPS255668

SYNONYM: Calco Regular Unleaded Gasoline

COMPANY IDENTIFICATION EMERGENCY TELEPHONE NUMEERS
HEALTH (24 hr): (800)231-0623 or
(5103231-0623 (international)
TRANSPORTATION (24 hr): CHEMTREC
(800)424-9300 or {(703)527-3887
Emergency Information Centers
are located in U.S.A.

Int'l collect calls accepted

Chevron Products Company
575 Market St.
San Francisco, CA 54105-2856

PRODUCT INFORMATION: MSDS Requests and Product Information
(800) 685-3958

SPECIAL NOTES: This MSDS applies to: Federal Reformulated Gasoline,
California Reformulated Gasoline, Wintertime Oxygenated Gasoline,
Low RVP Gasoline and Conventional Gascoline.

2. COMPOSITION/INFORMATION ON INGREDIENTS

100.0 % CHEVRON REGULAR UNLEADED GASOLINE

wCONTAINING

Revision Number: 22 Revision Date: 04/717/98 MSDS Number: 002655
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CHEVRON REGULAR UNLEADED GASOLINE
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COMPONENTS

GASCLINE {GENERIC)

POTENTIALLY

INCLUDING

BENZENE

Chemical Name: BENZENE

CAS71432

AMOUNT

100.00%

4.90%

LIMIT/QTY

890 mg/m3
1480 mg/m3
2000 mg/m3

AGENCY/TYPE

ACGIE TWA
ACGIH STEL
OBHA PEL

ACGIH TWA
ACGIH STEL

OSHA PEL

OSHA CEILING
CERCLA 302.4 RQ

Refer to the OSHA Benzene Standard (29 CFR 1910.1028) and Table zZ-2 for
detailed training, expeosure monitoring, respiratory protecticn and
medical surveillance reguirements before using this product.

ETHYL BENZENE

Chemical Name: BENZENE, ETHYL-

CAS100412 100 ppm ACGIH TwWa
125 ppm ACGIH STEL
100 ppm OSHA PEL
1,000 LBS CERCLA 302.Z& RO
XYLENE
Chemical Name: BENZENE, DIMETHYL-
CAS1330207 100 ppm ACGIH Twa
150 ppm ACGIH STEL
100 ppm OSHA PEL
100 LBS CERCLA 302.4 RQ
TOLUENE
Chemical Name: TQLUENE
CAS108883 50 ppm ACGIH TWA
200 ppm CSHA PEL
300 ppm OSHA CEILING
1,000 LBS CERCLA 302.4 RQ
N-BUTANE
Chemical Name: N—-BUTANE
CAS106978 800 ppm ACGIH TWA
N-HEPTANE
Chemical Name: N-HEPTANE
CAS142825 400 ppm ACGIH TWA
500 ppm ACGIH STEL
500 ppm OSHA PEL
Revision Number: Revision Date: 04/17/98 MSDS Number: 002855
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N-HEXANE
Chemical Name: N—HEXANE
CAS110543

HEXANE ISOMERS (CTHER THAN N)
HEXANES

PENTANE (ALL ISOMERS)
PENTANES

CYCLOHEXANE
Chemical Name: CYCLOHEXANE
Cas8110827

METHYLCYCLOHEXANE
Chemical Name: CYCLOHEXANE, METHYL
Cas5108872

TRIMETHYLBENZENE
Chemical Name: BENZENE, TRIMETHYL-
CAS25551137

2,2,4-TRIMETHYLPENTANE
Chemical Name: 2,2,4-TRIMETHYLPENTANE
CasS540841 T

CAN CONTAIN

METHYL TERT BUTYL ETHER (MTBE)

Chemical Name: 2-METHOXY-2-METHYL PROPANE

50 ppm
500 ppm
5,000 LBS

500 ppm
100C ppm

600 ppm
750 ppm
1000 ppm

300 ppm
300 ppm
1,000 LBS

400 ppm
500 ppm

25 ppm

1,000 LBS

ACGIH TWA
OSHA PEL
CERCLA 302.¢4 RQ

ACGIH TWA
ACGIH STEL

ACGIH TWA
ACGIH STEL
OSHA PEL

ACGIH TWA
OSHA PEL
CERCLA 302.4 RQ

ACGIH TwWA
OSHA PEL

ACGIH TWA

CERCLA 302.4 RQ

CAS1634044 < 15.00% 40 ppm ACGIE TWA
50 ppm Chevron STEL
1,000 LBS CERCLA 302.4 RQ

ETHYL TERT BUTYL ETHER (ETEE)

Chemical Name: 2-ETHOXY-2-METHYL PROPANE

CASB37923 < 1B.00% NONE NA

TERT=-AMYL METHYL ETHER {TAME)

Chemical Name: 2-METHOXY-2-METHYL-BUTANE

CAS9940&8 < 17.00% B0 ppm Chevron STEL

OR
ETHANGT

Revision Number: 22

Revision Date: 04/17/98

MSDS Number: 002655
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Chemical Name: ETHYL ALCCHOL
CAS64175 < 10.00% 1000 ppm ACGIH TWa
1000 ppm OSHA PEL

COMPOSITION COMMENT:

Motor gascline is considered a mixture by EPA under the Toxic Substances
Control Act (TSCA). The refinery streams used to blend motor gasoline are
all on the TSCA Chemical Substances Inventory. The appropriate CAS number
for refinery blended motor gasoline is 86290-81-5. The product
specifications of motor gascline sold in your area will depend on
applicable Federal and State regulations. Ethyl Alcohol is only added in
limited specific distribution areas.

3. HAZARDS IDENTIFICATION

thAkkrErkt ik ktRkNrhtrs EMERGENCY OVERVIEW thidtiddthdddtkkdkitthtits
Colorless to yellow liquid

~ EXTREMELY FLAMMAELE

— HARMFUL OR FATAL IF SWALLOWED - CAN ENTER LUNGS
AND CAUSE DAMAGE

— VAPCOR HARMFUL

- MAY CAUSE EYE AND SKIN IRRITATICN

—~ LONG-TERM EXPOSURE TO VAFOR HAS CAUSED CANCER IN
LABORATCRY ANIMALS

- KEEP OUT OF REACH OF CHILDREN

dkkkkkkkkthkthdAiRAhAkdkkdddkdkddtidtththitdbkttthttittkbhdhtithiihhititdd

POTENTIAL HEALTH EFFECTS

EYE:

Contact with the eyes causes irritation. Eye contact with the vapors,
fumes, or spray mist from this substance could also cause similar signs
and symptoms.

SKIN:

Contact with the skin causes irritation. Not expected to be harmful to
internal organs if absorbed through the skin. Prolonged or frequently
repeated contact may cause the skin to become cracked or dry from the
defatting action of this material.

INGESTION:

Because of the low viscosity of this substance, it can directly enter the
lungs if it is swallowed (this is called aspiration). This can occur
during the act of swallowing or when vomiting the substance. Once in the
lungs, the substance is very difficult to remove and can cause severe
injury to the lungs and death.

INHALATION:

May be harmful if inhaled. Breathing the vapors at concentrations above
the recommended exposure standard can cause central nervous system
effects. The vapor or fumes from this material may cause respiratory
irritation.

SIGNE AND _SYMPTOME OF _RXPOCSIHIRE:

Revision Number: 22 Revision Date: 04/17/58 MSDS Number: 002655
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Eye damage or irritation: may include pain, tearing, reddening, swelling,
and impaired vision. 8kin injury: may include pain, discoloration,
swelling, and blistering. Respiratory irritation: may include coughing
and difficulty breathing. Central nervous system effects may include
headache, dizziness, nausea, vomiting, weakness, loss of coordination,
blurred vision, drowsiness, confusion, or disorientation. At extreme
exposures, central nervous system effects may include respiratory
depression, tremors or convulsions, less of consciousness, coma or death.
CARCINOGENICITY: .

Risk depends cn duration and level of exposure. See Section 11 for
additional information. Gasoline has been classified as a Group 2B
carcinogen (possibly carcinogenic to humans) by the International Agency
for Research on Cancer (IARC). Contains chemical(s) known to the State of
California to cause cancer, Contains benzene, which has been classified
as a carcinogen by the National Toxicology Program (NTP), and a Group 1
carcinogen (carcinogenic to humans) by the International Agency for
Research on Cancer {IARC).

Whole gasoline exhaust was reviewed by the International Agency for
Research on Cancer (IARC) in their Monograph Volume 46 (1989)., Evidence
for causing cancer was considered inadeguate in animals and inadequate in
humans. TARC placed whole gasoline exhaust in Category 2B, considering it
possibly carcinegenic to humans.

4. FIRST AID MEASURES

EYE:

Flush eyes with water immediately while holding the eyelids open. Remove
contact lenses, if worn, after initial flushing, and continue flushing for
at least 15 minutes. Get medical attention if irritation persists.

SKIN:

Wash skin immediately with soap and water and remove contaminated clothing
and shoes. Get medical attention if irritaticon persists. Discard
contaminated clothing and shoes or thoroughly clean before reuse.
INGESTION:

If swallowed, give water or milk to drink and telephone for medical
advice. DO NOT make person vomit unless directed to do so by medical
personnel. If medical advice canrot be obtained, then take the person and
product container to the nearest medical emergency treatment center or
hospital.

INHALATION: .

Move the exposed person to fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give oxygen. Get medical
attention if breathing difficulties continue.

NCTE TO PHYSICIANS:

Ingesticn of this product or subsequent vomiting can result in aspiratien
of light hydrocarbon liguid which can cause pneumonitis.

5. FIRE PIGHTING MEASURES

Revision Number: 22 Revision Date: 04/17/98 MS5DS Number: 0D2655
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FIRE CLASSIFICATION:
OSHA Classification (29 CFR 1910.1200): Flammable liquid. See section 7
for appropriate handling and storage conditions.
FLAMMABLE PROPERTIES:
FLASH POINT: {TCC) < —4SF (<-45C)
AUTOIGNITION: NDA
FLAMMABILITY LIMITS (% by volume in air): Lower: 1.4 Upper: 7.6
EXTINGUISHING MEDIA:

bry Chemical, C02, AFFF Foam or alcoheol resistant

foam if >15% velume polar solvents (oxygenates).
NFPA RATINGS: Health 1; Flammahility 3; Reactivity 0.
FIRE FIGHTING INSTRUCTIONS:
Use water spray to cool fire-exposed containers and to protect personnel.
For fires invelving this material, do not enter any enclosed or confined
fire space without proper protective equipment, including self-contained
breathing apparatus.
COMBUSTION PRODUCTS:
Normal combustion forms carbon dioxide and water vapor; incomplete
combustion can produce carbon monoxide.

6. ACCIDENTAL RELEASE MEASURES

CHEMTREC EMERGENCY NUMBER (24 hr): (800)424-9300 or (703)527-3887
International Collect Calls Accepted

ACCIDENTAL RELEASE MEASURES:?

Eliminate all sources of ignition in the wicinity of the spill or released

VAapor.

Stop the source of the leak or release. Clean up releases as soch as
possible, observing precautions in Exposure Contreols/Persondl Protection.
Contain liquid to prevent further contamination of soil, surface water or
groundwater. Clean up small spills using appropriate technigques such as
sorbent materials or pumping. Where feasible and appropriate, remove
contaminated soil. Follow prescribed procedures for reporting and
responding to larger releases. Place contaminated materials in disposable
containers and dispose of in a manner consistent with applicable
regulations. Contact local environmental or health authorities for
approved disposal of this material..

This material is considered to be a water pollutant and releases of this
product should be prevented from contaminating soil and water and from
entering drainage and sewer systems. U.S.A. regulations require reporting
spills of this material that could reach any surface waters. The toll
free number for the U.S. Coast Guard National Response Center is (800)
424-8802.

7. HANDLING AND STORAGE

This product presents an extreme fire hazard. Liquid very quickly
evaporates, even at low temperatures, and forms vapor (fumes) which can
Gatoh tdremand miten with aymlpeivs rislen-os Iovigible wamor snreass,,

Revision Number: 22 Revision Date: 04/17/98 MSDS Number: 002655
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easily and can be set on fire by many sources such as pilot lights,
welding equipment, and electrical motors and switches.

Key operations which have the potential of generating a flammable
atmosphere and/or static include tank and container filling, splash
filling, tank cleaning, sampling, gauging, switch loading, filtering,
mixing/agitation, and vacuum truck operaticns. To minimize the hazard of
static electricity during these operations, bonding and grounding may be
necessary but may not, by themselves, be sufficient. For more
information, refer to OSHA Standard 29 CFR 1910.1.06, "Flammable and
Combustible Liquids"™, National Fire Protection Association (NFPA) 77,
"Recommended Practice on Static Electricity™, and/or the American
Petroleum Institute {(API) Recommended Practice 2003, "Protection Against
Ignitions Arising Out of Static, Lighting, and Stray Currents".

Improper filling of portable gascline containers creates danger of fire,
Only dispense gascline into approved and properly labeled gasoline
containers. Always place portable containers on the ground. Be sure pump
nozzle is in contact with the container while filling. Do not use a
nezzle's lock-open device. Do not fill portable containers that are
inside a vehicle or truck/trailer bed.

Never siphon gasoline by mouth. Use only as a motor fuel. Do not use for
cleaning, pressure appliance fuel, or any other such use. DO NOT USE OR
STCRE near flame, sparks or hot surfaces. USE ONLY IN WELL VENTILATED
AREA. Keep container closed. READ AND CBSERVE ALL PRECAUTIONS ON PRODUCT
LABEL.

Do not use pressure to empty drum or drum may rupture with explosive
force. Empty containers retain product residue (solid, ligquid, and/or
vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder,
drill, grind, or expose such containers to heat, flame, sparks, static
electricity, or other sources of ignition. They may explode and cause
injury or death. Empty drums should be completely drained, properly
bunged, and promptly returned to a drum reconditioner, or properly
disposed of.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS
Use process enclesures, local exhaust ventilation, or other engineering
controls to control airborne levels below the recommended exposure limits.

PERSONAL PROTECTIVE EQUIPMENT

EYE/FACE PROTECTION:

No special eye protection is normally required. Where splashing is
possible, wear safety glasses with side shields as a good safety practice.
SKIN PROTECTION: '

No special protective clothing is normally required. Where splashing is
possible, select protective clothing depending on operations conducted,
physical requirements and other substances. Suggested materials for
protective gloves includes: <Nitrile> <Polyurethane>» <Viton> <Chlerinated

Bolysthylens (o Shlorgsnifonated Poluetbylens ar CPEYS

Revision Number: 22 Revision Date: 04/17/98 MSDS Number: 002655
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RESPIRATORY PROTECTION:

Determine if airborne concentrations are below the recommended exposure
limits. If not, select a NIOSH/MSHA approved respirator that provides
adequate protection from measured concentrations of this material. Use the
fcllowing element(s) for alr-purifying respiraters: Organic Vapor. Use a
positive pressure, air-supplying respirator if there is potential for
uncontrolled release, exposure levels are not known, or other
circumstances where air-purifying respirators may not provide adequate
protection.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL DESCRIPTION:
Colorless to yellow liguid

pH: NDA
VAPOR PRESSURE: 5§ - 15 PSI @ 100F (REID)
VAPOR DENSITY
(AIR=1): 3-4
BOILING PQINT: 25 - 22BC
FREEZING POINT: NDA
MELTING POINT: NA
SOLUBILITY: Soluble in hydrocarbons; insoluble in water.

SPECIFIC GRAVITY: 0,7 - 0.8 € 15.6/15.6C
EVAPORATION RATE: NDA
PERCENT VOLATILE

(VOL): ' 99+%

10. STABILITY AND REACTIVITY

HAZARDOUS DECOMPOSITION PRODUCTS:
None known T
CHEMICAL STABILITY:

Stable.

CONDITIONS TO AVOID:

See section 7.

INCCMPATIBILITY WITH OTHER MATERIALS:
May react with strong oxidizing agents, such as chlorates, nitrates,
peroxides, etc.

HAZARDOUS POLYMERIZATION:
Polymerization will not occur.

11. TOXICOLOGICAL INFORMATION

EYE EFFECTS:

The mean 24-~hour Draize eye irritation score in rabbits is 0.

SKIN EFFECTS!:

This material was not a skin sensitizer in the modified Buehler Guinea Pig
Sensitization Test. For a 4-hour exposure, the Primary Irritation Index
(PIT im cadbite Ja. 2 &2

Revision Number: 22 Revision Date: 04/17/98 MSDS Number: 002655
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ACUTE ORAL EFFECTS:

The oral LDP50 in rats is > 5 ml/kg.

ACUTE INHALATION EFFECTS:

No product toxicology data available.

ADDITIONAL TOXICQLOGY INFORMATION:

When vapor exposures are low, or short duration and infrequent, such as
during refuelling and tanker loading/unloading, neither total hydrocarbon
nor components such as benzene are likely to result in any adverse health
effects. In situations such as accidents or spills where exposure to
gasoline vapor and liquid is potentially high, attention should be paid to
potential toxic effects of specific compecnents in addition to those of
total hydrocarbons. Information about specific components in gascline are
found in Section 1 and Section 15 of this MSDS. More detaziled information
on the health hazard of specific gasoline components can be obtain from
the Chevron Emergency Informaticn Center (see Section 1 for telephene
numbers).

A study was done in which ten volunteers were exposed for 30 minutes to
about 200, 50C or 1000 ppm concentrations of the vapor of three different
unleaded gasolines. Irritation of the eyes was the only significant effect
observed, based on both subjective and objective assessments.

An inhalation study with rats exposed to 0, 400 and 1600 ppm of wholly
vaporized unleaded gasoline, 6 hours per day on day 6 through 16 of
gestation, showed no teratogenic effects nor indication of toxiecity to
either the mother or the fetus (sex ratic, embryotoxicity, fetal growth
and development). -

An inhalation study with pregnant rats exposed to C, 1000, 3000, and 5000
ppm of unleaded gascline vapor, 6 hours per day on days 6 through 20 of
gestation, showed no teratogenic effects nor indications of toxicity to
either the mother or the fetus. ’

In an inhalaticn study, groups of 6 Fischer ratz (3 male, 3 female) were
expeosed to 2056 ppm of wholly vaperized unleaded gasoline for & hours per
day, 5 day per week for up to 18 months. Histopathology of the peripheral
nervous system and spinal cord revealed no distal axonal neuropathy of the
type associated with exposure to n-hexane even though gaseline contained
1.39% n-hexane. The authors concluded that gascline treatment may have
amplified the incidence and prominence of some naturally occurring age
related changes in the nervous system.

Wholly vaporized unleaded gascline was used in a 3 month inhalation study.
Groups of 40 rats (20 males, 20 female) and B squirrel monkeys (4 male, 2
female) were exposed 6 hours per day and 5 days per week for 13 weeks to
384 or 1552 ppm gasoline. Cne group of each species served as unexposed
controls. The initial conclusion of this study was that inhalation of
gasoline at airborne concentrations of up tc 1522 ppm caused no toxicity
in rats or monkeys. However, further histopathological examination of male
rat kidneys on the highest dose group revealed an increased incidence and
severity of regenerative epithelium and dilated tubules containing
proteinaceous deposits.

Rabbits were exposed to unleaded gasoline 24 hour per day, 5 days per week
o dtwa wealkse 02 = S or B ml yere apnlied to dhe gkip updec an
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occlusive dressing. Applied. in such a way, this motor gasoline was
corrosive to the rabbit skin and animals in all dose groups had decreased
bodyweights. The slight and/or isolated systemic effects noted in the
study were judged to be not significant. :

Unleaded gasoline was assayed for mutagenic and cytogenetic activity.
Gasoline was not mutagenic, either with or without activation, in Ames
asszy (Salmonella typhimurium}, Saccharamyces cerevisesae, or mouse
lympnoma assays. In addition, point mutations were not induced in human
lymphocytes exposed to gascline in vive. The gasoline was not mutagenic
when tested in the mouse dominant lethal assay. Administration of
gasoline to rats did not cause chromosomal aberrations in their bone
marrow cells. : "

In a lifetime skin painting study, 50 male Swiss mice were treated with
0.05 ml of unleaded gasoline three times per week. Positive control
groups were treated with benzo(a)pyrene in acetone; an untreated negative
control group was also included. The repeated exposure to gasoline caused
severe skin irritation, ulceration, hyperkeratosis and abscesses. There
was no statistically significant increase in the incidence of skin tumors.
Histopathology at the end of the study showed that unleaded gasoline did
not increase the incidence of tumors in other organs.

Lifetime inhalation of wholly vaporized unleaded gasoline at 2056 ppm has
caused increased liver tumors in female mice. The mechanism of this
response is still being investigated but is thought to be an epigenetic
process unique to the female mouse. This exposure also caused kidney
damage and eventually kidney cancer in male rats. No other animal model
studied has showh these adverse kidney effects and there is no
physiological reason to believe that they would occur in man. EPA has
concluded that the mechanism by which wholly vaporzied unleaded gasoline
causes kidney damage is unigue to the male rat. The response in that
species (kidney damage and cancer) should not be used in human risk
assessment.

In their-1988 review of carcinogenic risk from gasoline, The Internatical
Agency for Research on Cancer (IARC) noted that, because published
epidemiology studies did not include any exposure data, only occupations
where gasoline exposure may have occurred were reviewed. These included
gasoline service station attendants and autcmobile mechanics. IARC also
noted that there was no opportunity to separate effects of combustion
products from those of gasoline itself, Although IARC allocated gasoline
a final overall classification of Group 2B, i.e. possibly carcinogenic to
humans, this was based on limited evidence in experimental animals plus
supporting evidence including the presence in gasoline of benzene and 1,
3-butadiene. The actual evidence for cacinogenicity in humans was
considered inadequate.

To explore the health effects of workers potentially exposed to gasoline
vapors in the marketing and distribution sectors of the petroleum
industry, the American Petroleum Institute sponsored a cohort mortality, a
nested case—control, and an exposure assessment study. Histories of
exposure to gasoline were reconstructed for a cohort of more than 18,0008
employees from four companies for the time period between 1946 and 1985.

Datz.were goalyzed based. on length af enoloyment Jlengih af oxnogire  Sob
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category, age at first exposure and estimated cumulative and peak
exposures., Cumulative exposure was defined as the sum of products of TWA
exposure and duration of exposure of each job in an employee's work
histeory. Amoung cohort members, cumulative exposure ranged from 2 to
8,000 ppm-years. In general, long-term drivers at small terminals had the
highest exposures, and short-term workers with "other terminal jobs" had
the lowest. A peak exposure was defined as an episode in excess of 500
ppm lasting 15 to 90 minutes.

The results of the cohort study indicated that there was no increased
mortality from either kidney cancer or leukemia ameng marketing and marine
distribution employees who were exposed to gasoline in the petroleum
industry, when compared toc the general population. More importantly,
based on internal comparisons, there was no association between mortality
from kidney cancer or leukemia and various indices of gascline exposure.

For acute myeloid leukemia (AML), & non-significant mortality increase was
found in land-based terminal employees, but no trend was detected when the
data were analyzed by various gasoline exposure indices. This
non-significant excess was limited to land-based terminal employees hired
prior to 1%48. On the other hand, a deficit of mortality from AML was
observed among marine employees.

In addition to the cohort study, a subseguent nested case—control study
was also conducted. TFour diseases were selected for analysis in the
case—control study: Leukemia (all cell types), BML, kidney cancer and
multiple myeloma. For each case, five individually matched controls were
randomly selected from the cohort, In the original cohert study, broad
generic job categories were used as part of exposure assessment. In the
case—control study, a finer and more homogeneous job classification was
developed. In addition to job category, several quantitative gasocline
exposure indices were used in the case-control analysis: length of
exposure, cumulative exposure (ppm-years in terms of total hydrocarbons)
and freguency of peak exposure. Time period of first exposure to gascline
(1948 or before and 1949 or after) was also included as an exposure index.
Results of the nested case—control study confirmed the findings of the
original cohort study. That is, exposure to gasoline at the levels
experienced by this cohort of distribution workers is not a significant
risk factor for leukemia (all cell types), acute myeloid leukemia, kidney
cancer or multiple myeloma.

12. ECOLOGICAL INFORMATION

ECOTOXICITY:

Gasoline studies have been conducted in the laboratory under a variety of
test conditions with & range of fish and invertebrate species. An even
more extensive database is available on the aquatic toxicity eof individual
aromatic constituents. The majority of published studies do not identify
the type of gasoline evaluated, or even provide distinguishing
characteristics such as aromatic content or presence of lead alkyls. As a
result, comparison of results among studies using open and closed vessels,
differant ages and w of tegt animale anmd diFFMnTing typsg
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is gifficult.

The bulk of the available literature on gasoline relates to the
environmental impact of monoaromatic {(BTEX) and diarcmatic {(naphthalene,
methylnaphthalenes) constituents. In general, non-oxygenated gasoline
exhibits some short-term toxicity to freshwater and marine organisms,
especially under closed vessel or flow-through exposure conditions in the
laboratory. The components which are the most prominent in the water
soluble fraction and cause agquatic toxicity, are alsc highly volatile and
can be readily biodegraded by microorganisms.

The 96-hour LC50 in rainbow trout {(Oncorhynchus mykiss) is 2.7 mg/1
(BTEX). The 48-hour LCS0 in daphnia‘ (Daphnia magna) is 3.0 mg/l (BTEX}.
The 96~hour LC50 in sheepshead minnow (Cyprinodon variegatus) is 8.3 mg/l
(BTEX). The S6-hour LC50 in mysid shrimp {(Mysidopsis bahia) is 1.8 mg/1
(BTEX).

ENVIRONMENTAL FATE:

Following spillage, the more volatile components of gasoline will be
rapidly lost, with concurrent dissolution of these and other constituents
into the water. Factors such as local environmental conditions
{(temperature, wind, mixing or wave action, soil type, etc),
photo-oxidation, biodegradation and adscorpticn onteo suspended sediments,
can contribute to the weathering of spilled gasoline. The agqueous
solubility of non-oxygenated unleaded gasoline, based on analysis of
benzene, toluene, ethylbenzene+xylenes and naphthalene, is reported to be
112 mg/l. Solubility data on individual gascline constituents also
available.

13. DISPOSAL CONSIDERATIONS

Use material for its intended purpose or recycle if possible.

This material, if it must be discarded, may meet the criteria of a
hazardous waste as defined by USEPA under RCRA (40CFR261) or other State
and local regulations. Measurement of certain physical properties and
analysis for regulated components may be necessary to make a correct
determination., If this material is classified as a hazardous waste,
federal law requires disposal at a licensed hazardous waste disposal
facility.

14. TRANSPORT INFORMATION

The description shown may not apply to all shipping situations.
Consult 4SCFR, or appropriate Dangerous Goods Regulations, for
additional description requirements {e.g., technical name) and
mode-specific or quantity-specific shipping requirements.

DOT SHIPPING NAME: GASOLINE
DOT BAZARD CLASS: 3 (FLAMMABLE LIQUID)

DOT IDENTIFICATION NUMBER: UN1203
DOT _PACKING GROND- T

Revision Number: 22 Revision Date: 04/17/98 HMSDS Number: 002655
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15. REGULATORY INFORMATION

SARA 311 CATEGORIES: 1. Immediate (Acute) Health Effects: YES
2. Delayed (Chronic) Health Effects: YES
3. Fire Hazard: YES
4, Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO

REGULATORY LISTS SEARCHED:

01=SaRA 313 11=NJ RTK 22=TSCA Sect 5{(a)(2)

02=MASS RTK 12=CERCLA 302.2¢ 23=TSCA Sect 6
03=NTP Carcinogen 13=MN RTK 24=TSCA Sect 12(b)
04=CA Prop 65-Carcin 14=ACGIE TWA 25=TSCA Sect B8(a)
05=CA Prop 65-Repro Tox 15=ACGIH STEL 26=TSCA Sect 8(4d)
06=IARC Group 1 16=ACGIH Calc TLV 27=TSCA Sect 4(a)
07=IARC Group 2A 17=0SHA PEL 28=Canadian WHMIS
08=1ARC Group 2B 18=DOT Marine Pollutant 29=0SHA CEILING
09=SARA 302/304 19=Chevron TWA 30=Chevron STEL
10=PA RTK 20=EPA Carcinogen

The following components of this material are found on the regulatory
lists indicated,

BENZENE, ETHYL-

is found on lists: 01,02,10,11,12,13,14,15,17,26,28,
N-BUTANE

is found on lists: 02,10,11,13,14,28,
CYCLOHEXANE, METHYL

is found on lists:; 02,10,11,13,14,17,26,28,

TOLUENE

is found on lists: 01,02,05,10,11,12,13,14,17,28,29,
N-HEXANE

is found on lists: 01,02,10,11,12,13,14,17,27,28,
CYCLOHEXANE

is found on lists: 01,02,10,11,12,13,12,17,26,28,
BENZENE, DIMETHYL- .

is found on lists: 01,02,10,11,12,13,14,15,17,
N-HEPTANE

is found on lists: 02,10,11,13,14,15,17,26,28,
2-METHOXY-2-METHYL PROFPANE

is found on lists: 901,02,10,11,12,14,24,26,27,30,
BENZENE, TRIMETHYL- :

is found on lists: 02,10,11,13,14,26,28,
2,2,4-TRIMETHYLPENTANE

is found on lists: 02,10,11,12,26,
Z2-ETHOXY-2-METHYL PROPANE

is found on lists: 25,26,
ETHYL ALCOHOL

is found on lists: 02,10,11,13,14,17,28,
BENZENE

ig Found op Jlistss 01 02 03 .04 0 1077 72 73 .34 715 17 20 23 909

Revision Number: 22 Revision Date: 04/17/98 MSDS Number: 002655
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2-METHOXY-2-METHYL-BUTANE

is found on lists: 2&,25,28,27,30,
GASOLINE (GENERIC)

is found on lists: 04,08,14,15,17,
PENTANES

is found on lists: 14,15,17,
HEXANES

is found on lists: 14,15,

WHMIS CLASSIFICATION:

Class B, Division 2: Flammable Liguids

Class D, Division 2, Subdivision A: Very Toxic Material
—Carcinogenicity -

Class D, Division 2, Subdivision B: Toxic Material
-8kin or Eye Irritation

16. OTHER INFORMATION

NFPA RATINGS: Health 1; Flammabkility 3; Reactivity 0;

BEMIS RATINGS: Health 1; Flammability 3; Reactivity 0;

(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal -
Protection Equipment Index recommendation, *- Chrenic Effect
Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection
Association (NFPA) or the National Paint and Coating Asscciation

(for EMIS ratings).

REVISION STATEMENT:
Major changes have been made throughout this Material Safety Data
sheet. Please read the entire document.

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV - Thresheld Limit Value TWA - Time Weighted Average

STEL - Short-term Exposure Limit TPQ - Threshcocld Planning Quantity

RQ - Reportable Quantity PEL - Permissible Exposure Limit

C - Ceiling Limit CAS = Chemical Abstract Service Number
Al-5 - Appendix A Categories ()} - Change Has Been Proposed

NDA - No Data Available NA -~ Not Applicable

Prepared according to the OSHA Hazard Communication Standard
(29 CFR 1910.1200) and the ANSI MSDS Standard (2400.1) by the Toxicology
and Health Risk Assessment Unit, CRTC, P.0O. Box 1627, Richmond, CA 94804

AEERERETREEE A AREEEREE AR ERRRERREREXAARTARERRAR AR A XA AR AR AR AR R XXX

The above information is based on the data of which we are aware and is
believed to be correct as of the date hereof. Since this information may
be applied under conditions beyond our coantrol and with which we may be
unfamiliar and since data made available subseguent to the date hereof may
suggest modification of the information, we do not assume any responsibil-
ity for the results of its use. This information is furnished upon

condition that :hnlpﬂgsnn :n:n;zjng. it shall mako hic oun datarmipatinn

Revision Number: 22 Revision Date: 04717798 MEDS Number: 902655
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of the suitability of the material for his particular purpose.
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THIS IS THE LAST PAGE OF THIS MS5DS
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MATERIAL SAFETY DATA SHEET

NFPA 704 DESIGNATION
@ GREAT WESTERN CHEMICAL COMPANY HAZARD RATING

4= Exu:ma
: 65 SUPERSEDES: 3 = Hig
ISSUE DATE: 1212/ E 03/23/84 3: o

GREAT WESTERN MSDS NUMBER: 39297 o e fcant

PRODUCT IDENTIFIER: MURIATIC ACID, 20° BAUME
GENERAL USE: Used in the production of chlorides; pickling and cleaning of metal products; ae a catalyst and
solvent in vrganic syntheses; and removing scale from beilers and heat-exchange equipment.
PRACDUCT DESCRIPTION: Ax inorganic acid. Synonyms include: chlorchydric acid, hydrochlioride, hydrogen chloride,
muriatic weid and spirita of malt. .
INFORMATION PROVIDED BY: GREAT wg;srreau CHEMICAL COMPANY i EMERGENCY: PHONE NUMBERS
i GREAT WESTERN: 80C-GW-SPILL
Portland, OR 57205 CHEMTREC: 800-424-9300
PHONE; 503-228-2600 FAX: 503-221-5767 CANUTEC: 613-996-6666

ACGIH : OSHA
COMPONENT CAS # OSHA HAZARD Wik TLY mwa STEL PELqws STEL
Hydrochlorie acid 007647-01-0 Corroaive, 314 None Neone None None
ung toxin Minimum Ceiling: 5 ppm Ceiling: 5 ppm

i

EMERGENCY OVERVIEW:
A clear, colorlesa liquid with a very strong pungent odor. Vapors, mists and liguid may cause severe
irritation or burna to eyes, akin and respiratory tract. The NIOSH I.D.L.H. for hydrochloric scid ia: 100

_ PPT-
POTENTIAL HEALTH EFFECTS:

INHALATION: Exposure to vapors or mists may cause severe irritation or burns to the respiratory tract. Symptoms of
exposure may include: burning, choking and coughing. Inhalation of high concentrations may result in
permanent lung damage.

EYE CONTACT: Exposure to vapors, mists or liquid may cause severe eye irritation or burns. Symptoms of exposure may

include: pain, redness, watering, and swelling. Direct contact with the liguid will be corrosive to the eye.
Expoaure may cause corneal damage snd visual impairment.

SKIN CONTACT: Exposure to vapora, miats or liquid may cause severe skin irritation or burns. Symptoms of exposure may
include: pain, redness, swelling and acab formation. Direct contact with liguid will be corrosive to the skin.
No published reports indicate this product is ahsorbed through the skin.

INGESTION: Ingestion may cause severe irritation or burna to the gastrointestinal tract. Symptome of exposure may
inciude: nausea, vomiting, diarrhea, abdeminal pain, bleeding and/or tissue uleceration. Death may result
due 1o esophageal or gastric necrosis.

CHRONIC: Prolonged or repeated exposure 1o this product may cause: dental discoloration, eroaion of the teeth,
impairment of Jung fupction and permanent hing damage.

CONTINUED ON PAGE 2
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INHALATION; If inhaled, immediately move to fresh air. If not breathing, give artificial respiration. Do not use mouth-to-
mouth method if victim ingested or inhaled the subatance; nse the Holger Nielsen method (back pressure-
arm-lift) or proper respiratory medical device. If breathing is difficult, give oxygen. Call a physician.

EYE CONTACT: In case of contact, imumediately flush eyes with plenty of clean running water for at least 15 minutes, lifting
the upper and lower lida occasionally. Remove contact lenses, if worn. Get medica] attention immediately.

SKIN CONTACT:  In case of contact, immediately flush skin with plenty of clean running water for st least 15 minutes, while
removing contaminated clothing and shoes. I burn or irritation occurs, call a physician.

INGESTION: If awallowed, DO NOT induce vomiting. - Get medical attention immediately. Ifvictim is fully conecious, give
plenty of water to drink. Never give anything by mouth to an unconscious person.

NOTE TO PHYSICIANS: The hazard asaociated with exposure to thie material is the corrosive effect on mucous membranes.
Exposure above the ACGIH-TLV may damage the reapiratory tract. At high copcentrations severe
broathing difficulties may ocecur which may be delayed in onset and may be due to pulmonary edema

{flnid in the lung) or laryngeal edemas or sp Treat exposure symptomatically.
'mq_ T B i}-“'l".'i"w"\"h' Rt o 4 B ‘-‘.ll ) - .o
5. . I I Faky & i

Flashpoint and Mathod:
Flammable Lirmits (in air, % by voluma): Lower: Not applicable Upper: Not applicable
Autoignition Temparatura; Not applicable

GENERAL HAZARD: The Uniform Fire Code health hazard rating for this product is: Corrosive (Acidic). Salutions of this
material may be corrozive and may evolve flammable hydrogen gas on contact with most metals, May
release chlorine gaz by reaction with oxidizing agents.

FIRE FIGHTING INSTRUCTIONS: EXTINGUISHING MEDIA: Water, foam, CO, and dry chemicals.

Use water to cool containerx exposed to fire.

FIRE FIGHTING EQUIPMENT: Fire fighters should wear full protective equipment, including seif-contained
breathing apparatus,

HAZARDQUS COMBUSTION PRODUCTS: When heated to dryness and therma] decomposition, material emits very toxic
furnes of HCl and CI".

LAND SPILL: Wearing recommended protective clothing, dike apill using soil, sand or compatible commarcial absorbent.
Neutralize acid using lime or a lime based sgent compatible with this product. Pick up bulk of liquid using
pumps or vacuim truck or absorb liquid in sxnd or commercial absorbent. Place in approved containers for
disposal. Flush spill area with wster, collect rinsates and containerize for diaposal. Prevent run-off from
contaminating sewers, streams or other bodies of water.

WATER SPILL: This material is completely soluble in water. Stop or divert water flow. Dike contaminated water and remove
for disposal and/or treatment. Notify all downstream users of poesible contamination.

CONTINUED ON PAGE 3
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STORAGE TEMPERATURE: Below 38' C, (100 F) STORAGE PRESSUNE: Ambient

GENERAL: Stare in a coal, dry area away from incompatible material. Do not store in direct sunlight. Store above
freezing point. Protect eyes, skin, and clothing from contact with product. Wear recommended protective
equipment. Avoid breathing vapors, mists or servsois. Use only with adequate ventilation. Do not mix this
product with concentrated alkalis. Always add product to water with adequate mixing as spattering can
occur and heat will be generated. Never allow product solutions to contact aluminum, magnesium or zine
surfaces as this results in corrosion and generation of flammable/explosive hydrogen gas.

Use local mechanical exhaust ventilation capable of maintaining emissions in the work area below
the OSHA or ACGIH Ceiling limit.

RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT:

RESPIRATOR: For exposure above the OSHA or ACGIH Ceiling limit, wear a NIOSH-approved full facepiece or
half mask air-purifying cartridge respirator equipped with an acid gas cartridge or supplied air.

EYES: Wear chemical goggles (recommended by ANSI Z87.1-1979)or face shield, unless a full facepiece
respiraior is worn.

GLOVES: Neoprene or butyl rubber gloves.

CLOTHING & Wear a neoprene or butyl rubber apron or full protective clothing when handling product. An eye

EQUIPMENT: wash station and safety shower should be availabje in the work area.

FOOTWEAR: Neoprene or butyl rubber boota.

o ¢
‘i. FRacaTs

Bulk Density {poundsft: Not applicable

Appaarance:
Physical State: Vapor Praasure; Abaut 13 mm Hg @ 20°C.
Odoar: Yapor Denaity {air-1}: 1.3 (HCl gas)
Odar Threshold: 1 ppa in air {HCN Evaporafion Rate {(n-Buty Acetate=1); Aporoximately 1
Molecular Forrmula: HCA {in water) YOC Content: Net applicabie
Molecutar Weight: 36.46 {in water) % Yalatile: 100
Bailing Point: Approximately 80" C. (176" F.) Salubility in H,0: Complate
Fraszing/Maliing Point: Lessthan 0" C. {32 F.) OctanolWater Partition Coetficient: No data avajiable

| Specific Gravity: 1.1563@20° C. pH (as is): Less than 1

Density (pounda/galion): 964 pH (1% solution}: Less than 1.3

e

GENERAL: This product, is stabie and hazardous polymerization will not occur.

CONDITIONS TO AVOLD: Avoid excens heat, Avoid contact with alkaline materials and reactive metals.
INCOMPATIELE MATERIAL: Contact with reactive metals (e.g. mild ateel, aluminum, magnesium and zinc)

may produce flammable/explosive hydrogen and air mixtures. Reacts viclently
with strong alkalis (bases). Avoid contact with amines, cyanides, suifides, and
chlorine releasers.

HAZARDOUS DECOMPOSITION PRODUCTS: When hested to dryness and thermal decomposition, material will emit toxic
fumes of HCL and CL.

SENSITIVITY TO MECHANICAL IMPACT: This product is not sensitive to mechanical impact.

SENSITIVITY TO STATIC DISCHARGE: This product is not sensitive to static discharge.

CONTINUED ON PAGE 4
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Eys Contact: Rabbit: 100 rog (rinsed) MILD

Skin Comtact: No data availabie

Oral Rt LDy: No data available

Dermad Rabbit LDy, No data svailabie

Inhalation Rat LCpy 3,124 ppm/1 hour

Human Deta: Inhalation human LCLo: 3,000 ppm/S minutes
Other Taxicological Data: Orul Rabbit LDy 500 mg/kg

Carcinogenicity: No data availzhle

Terstogenicity: Inhalation Rat TCLe: 450 mg/m?/1 hour (1 day pregnant)
Mutagenicity: No data available

Synargistic Products: No data available

Targat Organs: Eyes, Skin, Lungs

Medical Conditions Respiratory, cardiovascular disorders

S i
ENVIRONMENTAL FATE:
This material iz completely soluble in water. No specific environmental fate data found.

EXVIRONMENTAL EFFECTS: .
No aguatic toxicity data is available on hydrochioric acid sohitions. Hydrochloric acid will disassociate in water to affect the
pH of the water and will also cause aquatic toxic effect similar to chlorine. :

----- TR PRI
RCRA 40 CFR 261 CLASSIFICATION: Comosive Wasle
U.S. EPA WASTE NUMBER/DESCRIPTION: Dooz2

Ifthis product becomes a waste, it meots the criteria of a hazardous waste as defined under 40 CFR 261 due to itz corrosivity. If
this product becomes & waste, it will be a hazardous waste which is subject to the Land Disposal Restrictions under 40 CFR 268
and muat be managed accordingly. As a hazardous liquid waste, it must be diaposed of in accordance with local, state and
{ederal regulntions in a permitted hazardons waste treatment, storage and disposal facility by freatment.

DOT PROPER SHIPPING NAME: Hydrochieric acid, soiutien
DOT HAZARD CLASS: 8
UNNUMBER: UN1789
PACKING GROUP: I
DOT LABELS: Primary: Comosive Subsidiary:  None Required
DOT PLACARDS: Comosive
CERCLA Reporiable Cuantity: 5,000 pounds (HCY}.  RQ for product: 15,923.6 pounds (1,651.8 Gallons)
MARINE POLLUTANT: No
DOT Emergency Responsa Guidebook Number: 60
TDG PROPER SHIPPING NAME: Hydrechloric acid selution
TDG HAZARD CLASS: B(9.2) Hogulated Limit (RL): 230 kg (HCl),  Product: 7325 kg (634.6 Mers)
UN NUMBER: UN1789
PACKING GROUP: 1
TDG LABELS: Primary:  Corosive Subsidiary:  None Required
TDG PLACARDS: Cormeiva
CANUTEC initial Emaergency Responsa Guids Number: 42
Cther Shipping Information:

Nona.

CONTINUED CN PAGE S
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PAGES ol &

Componants:

OSHA
Targst Crgana:

Carcinogenic Potential:
Reguiated by CSHA:

Listad on NTF Raport
IARG Liating:
U.S. EPA Requirements

Ralsas+ Reporting
CERCLA (40 CFR 302):
Listed Substance:

Reporabla Cuantty:
Category:
RCRA Wasts No.:

Unlisted Substancs:
Reportablg Quantity:
Characwristic:

RCRA Wasta No.:
SARA TITLE il

Seclion 302 & 303 (40 CFR 355)

Listed Substance:
Reportable Cuantity:
Planning Threshold:

Section 311 & 312 {40 CFR 370}
Hazard Categonies (product):
Planning Threshold:

Section 313 {40CFR 372)
Listad Toxic Chemical:
Reporting Thrashold:

U.S. TSCA STATUS
Listed {40 CFR 710):

CANADIAN REGULATIONS

Controlled Product:
WHMIS Hazard Symbols:
WHMIS Ciass & Division:
Produci |dentification Numbaer:
iDL Substance:
Domastic Substance List:
CEPA Priarity List:
Carcinagenicity:

ACG!H Appendiz A:

A1 Confrned Human;

Al Suspacied Human:

ARG Group:

STATE REGULATIONS:
State of Californis

(Proposition 85}
Carcinogen:
Reproductive Toxin:
OTHER REGULATIONS:
Stals Right To Know Laws:

Eyes, Skin, Lungs

No
No
No

You

5,000 pounds
D

Nona listad
Not applicable
Not appiicable
ot applicable
Not applicabla

Mo
Mot applicabis
Nat applicabie

Reactive: N

Fire: N Sudden FReleass of Pressure: N
Not applicable

Yas
10,000 pounds

Yes

Yo .

Materials Causing immediate and Serious Toxic Effect, Corrosive Material
Class D.1A E

UNR1788

Yos

Yas

Not listed

Not listad
Not appiicable
Not applicabla
Not listed

Safe Drinking Water and Toxins Enforcement Act, 1886

Mo
No

MA, NJ

Chronic Health: ¥

CONTINUED ON PAGE &




PRODUCT IDENTIFER: MURIATIC ACID, 20° BAUME PAGES of8 °

X

EPA Registration number:
Approved Product Uses:

Special Notes:

MSDS Revision Information:

MSDS distributed by Great Western Chomical Company
Environmental Dapartment
Phona; 80C-547-1400  FAX: 503-221-5767

Do not add this product 1o hypochlorita bisaches, chioring sanitizars or chlorinated cleanars as this relaasas loxic, comresive
chioring gas, (o not mix this product with concenirated afkake. Aiways add product to water with adequate mixing as spattering
¢an accur and haat will be genarated. Newer allow product sclutions 1o comact aluminum, magnesium or zinc surfaces as this
reaults in comosion and genarason of flammablekxplosive hydrogen gas.

Form Ravision made 02/03/54
information Fevisad This lssue Dxia; Re-formatied with standard phrases

David L. Bishop

December 12, 1885

This Material Safety Data Sheat is provided as an information resourcs only. [t shaukd not be taken as & warranly of raprasantalion for which Great Wastern Chemical
Company assumaes legal responsibiliy. While Great Westarn Chamical Company beliaves the information contained herain is accurate and compited from sourcas
befieved & ba meliabile, i is the responsibility of tha user 1o investigals and verify its validity, The buyer assumes ail rasponsibility of using and handling the product in
accomiance with appicabla faderml, stata, and local regulations,




Aslchem International Inc. 'Material Sa fetLDa ta Sheet E
100-9451 Van Horne Way, -

Richmond, B.C., Material: LEAD NITRATE
Canada VGX w2 UN number' 1469

Hazard Rating Naticmal Flre Protectlon Associatlcn
4 = Extreme, 3 = High, 2 = Moderate, 1 = Slight, N =inaignificant, * = Chronic Health Hazard {See Sec. 6}

Fire = 1 Health = 0  Reactivity = 0  Speclal = _oxy
CSECTION AT o 70t 00 entifieation of Produet ~ 0T L e
Trade Name & Synonyms _ Chemscal Name & Synonyms

L.ead Nitrate L.ead Nitrate

G_hgm_lcal &_mesical State_;_goiid, oxic_l_iggr_ _— __ Malecular Formula: Pb (N03_} 2 .

Appearance & Cdour; T D 'Bciling Point (degree C):

White semi-fransparent crystals Decomposes at 470 degree C

Melting/Freezing Point {degree C}: vapour Denslty {Alr=1):

Not applicable Not applicable

Specific Gravity (water =1 at 4 degree C}: Salubility in Water:

4.53 Soluble

Vapour Pressure (MM HG) Not appllcable . Other Solventq Sllghtly soluble ln Aicohol
“Flash Point (degree C) & Method: o Autoignition Temperature (degrea G)

Not applicable Not applicable

Flammable Limlits (% by vol. in air). Lower: Upper:

Promotes combustion. [ " l ‘ }

Would any material saturated with this product be subject to spontaneous combustion?

L X _] Yes [ _____ ___I No Materials: Easily oxidizable materials or very
flammable materials.
Fire Extinguishing Data: Use flooding amounts of water to extinguish the fire.
Special Firefighting Procedures: Wear self-contained breathing apparatus.
Unusua! Fire & Explosion Hazards: Reieases toxic gaseous oxides of Nitrogen. When coming in contact

with easily oxidizable materials, it may cause ignition, violent combustion or explosion. Promotes
combustion of Inﬂammables

R T Reactivity Dila
Stability: | X ]Stabie [ rUnstable

Conditions to Avoid: Contact with other materials.

Incompatibility (materials to avoid). All oxidizable materiais or inflammable organics. Reacts violantly
with Ammonium Thiocyanate, Carban, Lead Hypophosphite.

Hazardous Decomposition Products: Toxic Nitrogen Oxides under fire conditions.

Paqe 1/3




Aslchem International Inc. ’Materlal Safet Data Sh eet
100-3451 Van Horne Way, m g

Richmand, B.C., Material:  LEAD NITRATE o
_Canada V86X 1w2 SOOI ). number 1469 L
R TK)N 4 ek el b Q?NI R R s ; Hap g
Hazardous Po!ymenzatlon ]_ ] May occur ]_ x _[ wu not occur
CSECTIONS: #id 0w » b el Fiidard Diata "
Threshold Limit Value (TLV—TWA) LD50 Not available
0.15 mg/m3
Effects of Expasure When:

inhaled: Material contains lead which is a cumuiative poison. May cause headaches, dizziness,

nervousness, depression, numbness, aching muscies, weakness, laboured breathing, abdominal
discomfort, nausea and vomiting.

in contact with eyes: Dust is an irritant which may cause redness, passibie blurred vision.
In contact with skin: Irritant.

ingastad: See “Inhaled" for symptoms. Symptoms genaraily take a longer time to bacome pravaient
when material Is ingested rather than inhaied.

Emergency and First Ald Procedures:
inhalation; Move patient to fresh air. If not breathing, give artificial raspiration. Keep patient warm
& at rest. Obtain medical attention.

Eyes: Flush eyes with running water for at least 20 minutes, holding eyelids open. if irritation persists
Obtain medical attention immediateiy.

Skin: Flush affected area with running water for at Jeast 20 minutes. If irritation persists, obtain
medicai attention.

Ingestion: Untess unconscious or convulsing, give large amount of water to induce vomiting. Obtain
medlcal attentlon lmmadlately

Vent:latlon Reqmrements Local exhaust ventllat:on preferred

Respiratory Protection: INOSH approved air-purifying respirator for concentrations up to 10 times TLV.
Air supplied respirator for higher concentrations.

Protective Gloves: Rubber or cotton gloves.

Eye Protection: Safety glasses with side shields.

Other Protective Equipment: Face mask, overalls. )

P SECHIONT: F LTRSS Specl Requivements

Precaution In Handlmg and Stormg

Protact against physical damage. Storein a cooi dry place. Avolid starage on wood fioars.
QCther Precautions:

Separate from combustibie, arganic or other raadily-oxidized matariais.

. SECTION 8:.. Spnll or: Leak Proceduves:::;

Steps to be taken in event of sp:ll or Tetease (Il'l ail cases not:fy apphcable Govemmant Authority |f
spill is significant):

Stop & contain leak or spill. Sweep or shavel material into containers for reuse. Do not allow material
to reach waterways.
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Aslchent International Inc. ’Mateﬂa[ Safet Data Sheet
100-94561 Van Horne Way, - ..

Richmond, B.C., Material: LEAD NITRATE
_Canadavexiwz =~ DR ). number: 1469
bl‘.a(-“’ 10N 8 seop R M_‘ QGNT..

Environmental Eﬁects May be toxic to aquatic life if expcsed to matenals for a fong period of tlme thru
small leaks or uncontained spills. Lead may accumutate in tha ecosystam & become hazardous
to man.

Neutralizing Chemicals: Add material to great amount of water and add Soda Ash. Neutralize with
6M HCL.

Waste Disposal: Consult federai, provinciat & local regulations on chemical waste disposal. May be
possible to dlspos_e of in a secure, sanitary landfil site.

T T T T T 2

"SECTIONDS ... . 'Transpert & Regulatory Information .. RO

Proper Shlpplng Name: Lead Nitrate Hazard Class 5 1(6 1}{9 2)

PIN : UN1469

Packing Group: il WHMIS Classiﬁcationz CD.1AD2A
SECTION 10, " Reforences’ "0 T

1) Eceo Raesearch Ltd Hazardous Mdterlals Spill Manual Quabec 1977

2) NIOSHIOSHA, Occupational Health Guidelines for Chemical Hazards, DHHS (NIOSH) 1984.
3) Hyglenic Guide Series, American lndustriai Hygiene Association.

'Infunnanon cnnlamed hurem is pra\m:led vnthout any wan?nty and Asichem Intermational lnc. will not ba liable
for 2y damage which mixy result from the use or reliance on any information contained herein®

MSDS/LEADMIT (REV. 08/95) Page 1/3



Material Safety Data Sheet

Page 1l of B

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

CEEVRON Supreme Motor 0il

PRODUCT NUMBER(S): CPsS220002 CPS220011 CPS220013 CPsS220019
CPS2200583 CPS220060
SYNONYM: CHEVRON Supreme Motor 01l SAE 10W-30
CHEVRON Supreme Motor 01l SAE 10W-40
CHEVRON Supreme Motor 0il SAE 20W-50
CHEVRON Supreme Motor 01l SAE 30
CHEVRON Supreme Motor 0il SAE 40
CHEVRON Supreme Motor Cil SAE SW-30

COMPANY IDENTIFICATION EMERGENCY TELEPHONE NUMBERS
Chevron Products Company HEALTH (24 hr): (B00)231-06232 or
Global Lubricants (510)231-0623 (International)
555 Market St. TRANSPORTATION {24 hr): CHEMTREC
Room 803 (800)424-9300 or (703)527-3887
San Francisco, CA $4105-2870 Int’) collect calls accepted

PRODUCT INFORMATION: MSDS Requests: (800) 228=3500
Environmental, Safety, & Health Info: (415) 894-0703
Product Information: (800} 582-3835

SPECIAL NOTES: This MSDE is for the entire line of CHEVRON Supreme

Motor ©il.

2. COMPOSITION/INFORMATION ON INGREDIENTS

100.0 % CHEVRON Supreme Motor 0il
CONTAINING
COMPONENTS AMOUNT LIMIT/0TY AGENCY/TYFPE

LYBRICATING BASE OIL
SEVERELY REFINED PETROLEUM DISTILLATE
> 75,00% 5 mg/m3 (mist) ACGIH TWA
10 mg/m3 (mist) ACGIH STEL

Revision Number: 0 Revision Date: 06/07/97 MS5DS Number: 006717
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CHEVRON Supreme Motor Qil Page 2 of 8

5 mg/m3 {(mist) OSHA PEL

The BASE OIL may be a2 mixture of any of the following: CAS 64741884,
CAS 64741895, CAS 64741564, CAS 647418975, CAS 64742014, CAS 64742525,
CAS 64742536, CAS 64742547, CAS 064742627, CAS 64742650, or CAS 72623837.

MAY CONTAIN

SYNTHETIC HYDROCARBON BASE OIL
Chemical Name: 1-DECENE, TRIMER, HYDROGENATED
CAS6B649127 NONE NA

SYNTHETIC HYDROCAREON BASE OIL
Chemical Name: 1-DECENE, HOMOPCLYMER, HYDROGENATED
CAS6B037012 NONE NA

ADDITIVES INCLUDING THE FOLLOWING
< 25.00%

ZINC ALKYL DITHICPHOSPHATE
Chemical Name: PHOSPHCRODITHICIC ACID,O,0-DI-C1-14-ALKYL ESTERS, ZINC SALT
CAS68645423 < 1.75% NONE NA

COMPOSITION COMMENT:
All the components of this material are on the Toxic Substances Control
Act Chemical Substances Inventory.

This product fits the ACGIH definition for mineral oil mist. The ACGIH
TLV is 5 mg/m3, the OSHA PEL iz 5 mg/m3.

3. HAZARDS IDENTIFICATION

POTENTIAL HEALTH EFFECTS

EYE:

Not expected to cause prolonged eor significant eye irritation.

SKIN: .

Contact with the skin is not expected to cause prolenged or significant
irritation. Not expected to be harmful to internal organs if absorbed
through the skin.

INGESTION:

Not expected to be harmful if swallowed.

INHALATION: : -

Contains a petroleum—based mineral oil that may cause respiratory
irritation or other pulmonary effects following prolonged or repeated
inhalation of airborne levels above the recommended exposure limit.

4, FIRST AID MEASURES

EIE:

Revision Number: ¢ Revision Date: 06/07/97 MSDS Number: 006717
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CHEVRON Supreme Motor il Page 3 of 8

No specific first aid measures are required because this material is not
expected to cause eye irritation. As a precaution remove contact lenses,
if worn, and flush eyes with water.

SKIN:

No specific first ald measures are required because this materizl is not
expected to be harmful if it contacts the skin. As a precaution, remove
clothing and shoes if contaminated. Use a waterless hand cleaner, mineral
" 0il, or petroleum jelly to remove the material. Then wash skin with soap
and water. Wash or clean contaminated clothing and shoes before reuse.
INGESTION:

No specific first aid measures are reguired because this material is not
expected to be harmful if swallowed. Do not induce vemiting. As a
precaution, give the person a glass of water or milk to drink. and get
medical advice. Never give anything by mouth to an unconscious person.
INHALATION:

I1f exposed to excessive levels of material in the air, move the exposed
person to fresh air. Get medical attention if coughing or respiratory
discomfort occurs.

5. FIRE FIGHTING MEASURES

FIRE CLASSIFICATION:
Classification (29 CFR 1910.1200}: Not flammable or combustible.
FLAMMABLE PROPERTIES:
FLASH POINT: (COC) 388-428F (1%8-220C) Min.
AUTOIGNITION: NDA
FLAMMABILITY LIMITS (% by volume in air): Lower: NA Upper: NA
EXTINGUISHING MEDIA:
€02, Dry Chemical, Foam, Water Fog
NFPA RATINGS: Health 1; Flammability 1; Reactivity 0.
FIRE FIGHTING INSTRUCTIONS:
This material will burn although it is not easily ignited.
COMBUSTION PRODUCTS:
Normal combustion forms carbon dioxide, water vapor and may produce cxides
of sulfur, nitrogen and phosphorus. Incomplete combustion can preoduce
carbon monoxide.

6. ACCIDENTAL RELEASE MEASURES

CHEMTREC EMERGENCY NUMBER (24 hr): (800)424-9300 or (703)527-3887
International Collect Calls Accepted

ACCIDENTAL RELEASE MEASURES:

Stop the source of the leak cor release. Clean up releases as soon as

pessible. Contain liquid to prevent further contamination of soil,

surface water or groundwater. Clean up small spills using approprizte

techniques such as sorbent materials or pumping. Where feasible and

apprepriate, remove contaminated soil. Follow prescribed procedures for

reporting and responding to larger releases.

Revision Number: 0 Revision Date: 06707797 MSDS Number: 006717
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CHEVRON Supreme Motor Qil Page 4 of 8

7. HANDLING AND STORAGE

Do not use pressure to empty drum or drum may rupture with explosive
force. Empty containers retain product residue (solid, liguid, and/or
vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder,
drill, grind, or expese such containers to heat, flame, sparks, static
electricity, or other sources of ignition. They may explode and cause
injury or death. Empty drums should be completely drained, properly
bunged, and promptly returned to a drum reccnditioner, or properly
disposed of. Avoid contaminating soil or releasing this material into
sewage and drainage systems and bodies of water,

‘8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS

Use in a well-ventilated area. If user operations generate an oil mist,
use process enclesures, lecal exhaust ventilation, or other engineering
controls to centrel airborne levels below the recommended exposure limits.

PERSONAL PROTECTIVE EQUIPMENT

EYE/FACE PROTECTION:

No special eye protection is nermally required. Where splashing is
possible, wear safety glasses with side shields as a good safety practice,
SKIN PROTECTION:

No special protective clothing is normally required. Wwhere splashing is
possible, select protective clothing depending on operations conducted,
physical reqguirements and other substances. Suggested materials for
protective gloves include: <Viton> <Nitrile> <Silver Shield> <aH>
RESPIRATORY PROTECTION:

No special respiratory protecfion is normally required. 1If user
operations generate an oil mist, determine if airborne concentrations are
below the reccmmended exposure limits. If not, select a NIOSH/MSHA
approved respirator that provides adequate protection from concentrations
of this material. Use the following elements for air-purifying
respirators: particulate.

9. PHEYSICAL AND CHEMICAL PROPERTIES

PHYSICAL DESCRIPTION:
Amber ligquid.

pH: NDa

VAPCR PRESSURE: NA

VAPOR DENSITY

(AIR=1): NA
BOILING POINT: NDA
FREEZING POINT: NDA
MELTING POINT: NA
SOLURTT ITv. —Sadihle Jo herdoosarnion solyeptas ingolnble in water
Revision Number: O Revisiop Date: 06/07/97 M5DS Number: 006717
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CHEVRON Supreme Motor 0il Page 5 0f 8

SPECIFIC GRAVITY: 0.87 - .89 @ 15.6/15.6C
VOLATILE ORGANIC

COMPOUNDS (VvOC}: <1 wt.%, 8.69 g/1 (approx.)
EVAPCRATION RATE: NA

VISCOSITY: 10.0 -~ 18.4 cSt @ 100C (Min.,)
PERCENT VOLATILE
{VOL): NA

10. STABILITY AND REACTIVITY

‘HAZARDOUS DECOMPOSITION PRODUCTS:

No data available,

CHEMICAL STABILITY:

Stable.

CONDITIONS TO AVOID:

No data available.

INCOCMPATIBILITY WITH OTHER MATERIALS:
May react with strong oxidizing agents, such as chlorates, nitrates,
peroxides, etc.

HAZARDOUS POLYMERIZATION:
Polymerization will not occur.

11. TOXICOLOGICAL INFORMATION

EYE EFFECTS:

The eye irritation hazard is based on data for a similar material.

SKIN EFFECTS:

The skin irritation hazard is based on data for a similar material.
ACUTE ORAL EFFECTS:

The acute oral toxicity is based on data for a similar material.

ACUTE INHALATICON EFFECTS:

The acute respiratery toxicity is based on data for a similar material.
ADDITIONAL TOXICOLOGY INFORMATION:

This product ceontains petrcleum base oils which may be refined by variocus
processes including severe solvent extraction, severe hydrocracking, or
severe hydrotreating. None of the olls requires a cancer warning under
the OSHA Hazard Communication Standard (29 CFR 1910.1200). These oils
have not been listed in the National Toxicology Program (NTP) Annual
Report nor have they been classified by the Internaticnal Agency for
Research on Cancer (IARC) as; carcinogenic to humans (Group 1), probably
carcinogenic to humans (Group 2A), or possibly carcinogenic to humans
{(Group 2B). :

This product contains synthetic base oils not refined from petroleum base
stocks. The potential cf base oil prepared by this process tc cause
cancer has not been specifically addressed by the OSHA Hazard
Communication Standard (25 CFR 1910.1200), the International Agency for
Research on Cancer (IARC), nor the National Toxicology Program (NTP)
Annual Report. However, the process conditions, chemical analysis, and

the results of mutagenicity tests all support our opinion that these oils
ahould pot canae skin ~anses

Revision Numher: 0 Revision Date: 06/07/97 MSDS Number: 006717
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This product contains zinc alkyl dithiophosphates (ZDDPs). Several ZDDPs
have been reported to have weak mutagenic activity in cultured mammalian
cells but only at concentrations that were toxic to the test cells. We do
not believe that there is any mutagenic risk to workers exposed to ZDDPs.

During use in engines, contamination of oil with low levels of
cancer—-causing combustion products occurs. Used motor oils have been
shown to cause skin cancer in mice following repeated application and
continuous exposure. Brief or intermittent skin contact with used motor
0il is not expected to have sericus effects in humans if the oil is
thoroughly removed by washing with soap and water. See Chevron Material
Safety Data Sheet No. 1793 for additional information on used motor oil.

12. ECOLOGICAL INFORMATION

ECOTOXICITY:

This material is not expected to be harmful to aquatic organisms.
ENVIRONMENTAL FATE:

This material is not expected to be readily biodegradable.

13. DISPOSAL CONSIDERATIONS

0il collection services and collection centers are available fer used
motor oil recycling or disposal. Some service stations, automotive
service centers, and retailers provide motor oil ceollection facilities.

Place contaminated materials in containers and dispose of in a manner
consistent with applicable regulations. Contact your sales representative
or local environmental or health authorities for approved disposal or
recycling metheds.

14. TRANSPORT INFORMATION

The description shown may not apply to all shipping situations.
Consult 29CFR, or appropriate Dangerous Goods Regulations, for
additional description requirements (e.g., technical name) and
mode-specific or quantity-specific shipping requirements.

DOT SHIPPING NAME: NOT DESIGNATED AS A HAZARDOUS MATERIAL BY THE
FEDERAL DOT

DOT HAZARD CLASS: NOT APPLICABLE

DOT IDENTIFICATION NUMBER: NOT APPLICABLE

DCT PACKING GRCUP: NOT APPLICABLE

Revision Number: 0 Revision Date: 06/07/97 MSDS Number: 006717
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15. REGULATORY INFORMATION

SARA 311 CATEGORIES: 1. Immediate (Acute) Health Effects: NO
2. Delayed (Chronic) Health Effects: NO
3. Fire Hazard: NG
4. Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO

REGULATORY LISTS SEARCHED:

01=5arA 313 11=NJ RTK 22=T8CA Sect 5(a){2)

02=MASS RTK 12=CERCLA 302.4 23=TSCA Sect &
03=NTP Carcinogen 13=MN RTK 24=T8SCA Sect l2(b)
04=CA Prop 65-Carcin 14=ACGIH TWa 25=TSCA Sect 8(a)
05=CA Prop 65-Repro Tox 15=ACGIH STEL 26=TSCA Sect 8{(d)
06=IARC Group 1l 16=ACGIH Calc TLV 27=TSCA Sect 4{a)
07=IARC Group 2A 17=08HA PEL 28=Canadian WHMIS
08=IARC Group 2B 18=DOT Marine Pollutant 29=0SHA CEILING
09=5ARA 302/304 19=Chevron TWi 30=Chevreon STEL
10=PA RTK 20=EPA Carcinogen

The following components of this material are found on the regulatory
lists indicated.

PHOSPHORODITHIOIC ACID,C,0-DI-Cl-14-ALKYL ESTERS, ZINC SALTS
is found on lists: 01,11,

SEVERELY REFINED PETROLEUM DISTILLATE
is found on lists: 14,15,17,

EEC RISK AND SAFETY STATEMENTS:

May cause long-term adverse effects in the aguatic environment.

NEW JERSEY RTK CLASSIFICATION:

Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N.J.S.A.
34:5A-1 et. seq., the product is to be identified as follows:
PETROLEUM OIL

WHMIS CLASSIFICATION:

This product is not considered a controlled product according to the
criteria of the Canadian Contreolled Products Regulations.

16. OTHER INFORMATION

NFPA RATINGS: Health 1; Flammability 1; Reactivity 0;

HMIS RATINGS: Health 1; Flammability 1; Reactivity 0;

{0-Least, 1-Slight, 2-Mocderate, 3-High, 4-Extreme, PPE:- Personal
Protection Egquipment Index recommendation, *— Chronic Effect
Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection
Association (NFPA) or the National Paint and Coating Association
(for HMIS ratings).

Revision Number: ¢ Revision Date: 06/07/97 MSDS Mumber: 006717
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REVISION STATEMENT:
This is a new Material Safety Data Sheet.

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV ~ Threshold Limit Value TWA - Time Weighted Average

STEL - Short-—term Exposure Limit TPQ — Threshold Planning Quantity

RO - Reportable Quantity PEL ~ Permissible Exposure Limit

C - Ceiling Limit CAS - Chemical Abstract Service Number
31-5 - Appendix A Categories () - Change Has Been Prcposed

NDA - No Data Avallable NA « Not Applicable

Prepared according to the OSHAR Hazard Communication Standard
{29 CFR 1910.1200) and the ANSI MSDS Standard (Z400.1) by the Toxicology
and Health Risk Assessment Unit, CRTC, P.O. Box 2054, Richmond, CA 94804

EEEEE X EEE XA EE A EEE AR AT AR KR AR R AR RN AR EERR AR EERREEEIEEEE LRI ARXAREA AR A AR R L L

The above information is based on the data of which we are aware and is
believed to be correct as of the date hereof. Since this information may
be applied under conditions beyond our control and with which we may be
unfamiliar and since data made available subsequent to the date hereof may
suggest modification of the information, we do mot assume any responsibil-
ity for the results of its use. This information is furnished upon
condition that the person receiving it shall make his own determination

of the suitability of the material for his particular purpeose.

EEREEEEEIXEXERAEERREEEREEARERREREAEARAELEENAEEERAAEREEL R R AL AT XRLAEAEAE TRk E X

TEIS IS THE LAST PAGE OF THIS MSDS
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Ferrellgas

One Liberly Piaza « Liberty, MO 64068

MATERIAL SAFETY DATA SHEET
PROPANE

Section |
Supplier’s Name: ' ' 24 Hour Emergency Telephone Number:
Ferrellgas CHEMTREC 800 424-9300
Address: Telephone Number for Information:
One Liberty Plaza (816) 792-1600

Liberty, Missouri 64068 Date Prepared: .

6/01/93, replaces MSDS dated 10/01/83

Section || — Hazardous Ingredients/ldentity Information

Hazardous Component: NFPA Hazard Rating
Propane (74-88-6)

Exposure Limit:

ACGIH — Classed as a simple asphyxiant Fire Hazard
— :-
QSHA PEL — 1,000 ppm, 1,800 mg/m*-8Hr TWA Health Reactivity
lentity Information: Hazard

Chemical Name or Synonym: Liguefied Petroleurn Gas

Chemical Family: Alkane Hydrocarbon

Chemical Formula: C* H?

Proper Shipping Name: Liquefied Petroleum Gas

Hazardous Classification: “Flammable Gas” 4 — Severe 1 — Slight

DOT tdentification: UN 1075 3 — Serious 0 — Minimal

Label(s} Required: Flammable Gas, Class 2.1 2 — Moderate

Section Il — Physical/Chemical Characteristics
Boiling Point: —44°F Specific Gravity (H.0 = 1): 0.51
Vapor Pressure: 208 psig (max) @ 100°F Melting Point: N/A
Vapor Density (Air = 1): 1.52 Evaporation Rate (Butyl Acetate = 1): diffuses readily, <1
Solubility in Water: Slightly Appearance and Odor: Ciear, unpleasant odor similar to
Liquid to Vapor Expansion Ratio: 1:270 garlic (odorized by - Ethyl Mercaptan)
Volatiles, % by Volume: 100 Molecular Weight: 44.096
Section IV — Fire and Explosion Hazard Data

Flash Point: —156°F Auto Ignition Temperature: 940°F LEL: 2.15% UEL: 8.60%

Extinguishing Media: Dry Chemical Class A-B-C, CO., Water Spray or Halon

special Fire Fighting Procedures: Stop flow of gas. Use water to keep fire-exposed containers cool. Use water
spray to disperse unignited gas or vapor. Use self-contained breathing apparatus in confined spaces. Evacuate
area until gas dissipates completely.

Unusual Fire and Explosion Hazards: Flammable liquid and gas under pressure. May form explosive mixtures with
air. Containers exposed to fire or excessive heat may ruptura expiosively.

#03.OPR-T0SHAE/I3



Section V — Reactivity Data

Stability: Stable

Conditions to Avoid: Heat sparks, flame and build-up of static electricity. Prevent vapor accumulation
Incompatibility (Materials to Avoid): Strong Oxidizers

Hazardous Decomposition or Byproducts: Carbon Monoxide

Hazardous Polymerization: Will Not Occur

Section VI — Health Hazard Data

Route(s)-of Entry: Skin - Frostbite (Primary) Lungs - Inhalation (Primary) ingestion - N/A

Heaith Hazards (Acute and Chronic): Classified as a simple asphyxiant, minimal oxygen content should be 19.5%
by volume under normal atmospheric conditions (ACGIH). Central nervous system depressant. May cause
anemia and irregular heart rhythm.

Carcinogenicity: Non-carginogenic NTP: N/A IARC Monographs: N/A OSHA Regulated: N/A

Signs and Symptoms of Exposure: High concentration can lead to symptoms ranging from dizziness to anesthesia
and respiratory arrest if inhaled. Eyes can be moderately irritated.

Medical Conditions Generally Aggravated by Exposure: Caution is recommended for personnel with pre-existing
central nervous system or chronic respiratory diseases.

Emergency and First Aid Procedures: Remove to fresh air. If not breathing, administer air, oxygen or CPR, Skin -
keep affected area warm and submerge in {ukewarm water. Flush eyes immediately with water.

Section VIl — Precautions for Safe Handling and Use

Training: In the interest of safety, all persons empicyed in handling propane gas must be trained in proper
handiing and operating procedures. This training should also be documented.

Steps to Be Taken in Case Material is Released or Spilled: Keep public away. Shut off gas supply. Eliminate sources
of ignition. Ventilate area. Disperse with water spray. Contact between skin and liquid propane can cause
freezing of tissue.

Waste Disposal Method: Controiled burning in compliance with applicable codes and laws. Contact supplier.

Precautions to Be Taken in Handling and Storing: Keep containers away from heat sources and store containers in
upright position. Containers should not be dropped. Container temperature should not exceed 130°F (54.4 C).

Other Precautions: Close container service valve when not in use and when empty. install protective cap when
not connected for use. Containers, even those that have been emptied, can contain explosive vapors. Do not
cut, drill, grind, weld or perform similar operations on or near containers.

DOT Cylinders: DOT specification cylinders must be periodically requalified or they must be removed from service.
Store and use cylinders with relief valve in the containers’ vapor space.

Section VIil — Control Measures

Respiratory Protection: Use NIOSH or MSHA approved equipment when airborne exposure limits are exceeded.

Ventilation: Provide adequate ventilation where this product is used to meet TLV requirements and to keep

concentration in air below 25% of the L.E.L. Mechanical ventilators must meet N.EC. requirements for being
explosion proof.

Protective Gloves: Impervious plastic or neoprene-coated canvas.

Eye Protection: Face shield or chemical goggles when changing valves, hoses, fittings or performing
maintenance/service operations in liquid propane service,

Other Protective Clothing or Equipment: N/A
Work/Hygienic Practices: Avoid breathing gas, secure and evacuate area if gas is smetied.



Section IX — Environmental/Regulatory Information

The following information may be useful in complying with various state and federal laws and regulations under
various environmental statutes:

Reportable Quantity (RQ), EPA Regulation 40 CFR 302 {Cercla Section 102): No RQ for preduct or any constituent
greater than 1% or 0.1% {carcinogen). .

Threshold Pianning Quantity (TPQ), EPA Regulation 40 CFR 355 (SARA Sections 301-304): No TPQ for product or any
constituent greater than 1% or 0.1% (carcinogen).

Toxic Chemical Release Reporting, EPA Regulation 40 CFR 372 (SARA Section 313): No toxic chemical is present
greater than 1% or 0.1% (carcinogen).

Hazardous Chemical Reporting, EPA Regulation 40 CFR 370 {SARA Sections 311-312)

Acute Chronic Fire Pressure Reactive
EPA Hazard Classification Code: Hazard Hazard Hazard Hazard Hazard Not Applicable
XXX XXX XXX

OSHA Hazard Determination: This material is hazardous as defined by OSHA's Hazard Communication Standard,
29CFR 19101200

RCRA: This product is not subject to the 40 CFR Part 268.30 land ban on the dispesal of certain hazardous
wastes.

This product does not contain CFC’s, HFC's, or other ozone depleting compounds as defined by the EPA.

Section X — Supplementai Information

Ethyl mercaptan is the preferred warning agent for propane. This is because, in addition to meeting NFPA #58
guidelines for odorization of LP-gases, its liquid/gas equilibrium properties more closely match that of propane,
and it has a higher odor intensity at iower concentrations when compared to other oderizing agents. Ethyl
mercaptan was first chosen as a viable warning agent in a study by the U.S. Bureau of Mines in 1931, and later
confirmed in independent studies by the U.S. Energy Research and Development Administration (ERDA) in 1977,

Although ethyi mercaptan has excellent warning properties, NFPA #58 A-1-4.1 states “It is recognized that no
odorant will be compietely effective as a warning agent in every circumstance” Studies conducted by Gas
Research Institute (GRI), Institute of Gas Technology (IGT), Bartiesville Energy Technology Center, Natural Gas
Odorizing, Inc., and others highlight instances where odorants may not be as effective. For example, it has been
reported that odor fading caused by chemical oxidation®, absorption, and adsorption can occur in vessels and
distribution systems carrying odorized propane. In an underground leak, the odorant may be adsorbed or absorbed
by certain soils as the gas passes through the soil to the surface. In a basement, the odorant may be adsorbed
or absorbed by masonry surfaces. Extreme coid weather may also reduce the effectiveness of the odorant. It has
also been reported that being exposed to an odor for a period of time may affect a person’s ability to detect that
odor. Other cdors in an area, such as a musty basement, may mask or cover up the LP-gas odor. Be advised that
even a faint smell of odorant couid indicate 2 dangerous situation.

* CHEMICAL OXIDATION: Contact with air (oxygen), rust, or other oxidation agents over a period of time can
result in odorant fading. Chemical oxidation is most likely to cccur in newly installed tanks and in rusty, wet, or
improperty prepared tanks. For this reason it is extremely important for propane tanks to be properly purged,
especially when the tank is new or has been allowed to run empty, thus allowing potential air or water
contamination.

Disclaimer of Liability

The information in this MSDS was obtained from sources which we believe are reliabie. HOWEVER, THE
INFORMATION IS PROVIDED WITHOUT ANY WARRANTY, EXPRESS OR IMPLIED, REGARDING ITS CORRECTNESS.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and
may be beyond our knowledge. FOR THIS AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND
EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT OF CR IN ANY WAY
CONNECTED WIiTH THE HANDLING, STORAGE, USE, OR DISPOSAL OF THE PRODUCT.
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Material Safety Data Sheet U.S. Departmant of Labor

May be used to comply with Qceupational Safaty and Health Administration
QSHA'S Hazard Communication Standard, {Non-Mandatory Form)
29 CFR 1910,1200. Standard must be Form Approved
consulted for specific raquirments OMB No, 1218-0072
IDENTITY (As Used on Label and List) Note: Blank spaces ara nut permitted, If any ttam Is net applicabl, ar no
Crystalline Silica - Stone Products - 2340 - 4560 i fon is avallable, the space must be marked to Indicate that
Jsection
IManufacturars Name Emergency Telephone No.
Waupaca Materials - Faulks Bros. Construction, Ingc. 715-258-3566
Address (Number, Strest, City, State and ZIP Code) Talephone No, for Information
E3481 Hwy. 22 + 54 715-258-8566
Date Prepalred
Waupaca, W 10-Noy-89
Signature of Preparer (optional)
54981
Section 1l Hazardous [ngredients / Identity Information
Other Lirnits
Hazardous Compenents (Speclfic Chemical 1dentity: Common Name(s) OSHA PEL ACGIHTLY Recommended Ye{optional)

Hazardous Coemponents - Specific Chemical Identity: Common Name: Free Silica - Si0

OSHA PEL: Exposure lo airborne crystalline silica shall not exceed an 8 hour time - weighted average limit as stated

in 28 CFRS 1810.1000C Table Z-3 for mineral dusts, specifically "Silica; Crystaline : Quartz {respirable).”

3

Mppcf Mg/M
Crystalline Quartz {respirable) 250 10m§
%Si(§+5 %812) + 2
Quartz (Total Dust) 30 mgm?l
% Sié +2

3
ACGIM TLV: Crystalline Quartz, TLV-TWA =0.1 ma/M {respirable dust).

NIOSH has recommended that the permissable exposure limit be 50 micrograms resp. silica per cubic meter of air

3
(50 mg/M ) averaged over work shift up o 10 hours.

Section Il Physical / Chemical Characteristics

FBc:il[ng Poirt Specific Gravity (HO) =1
2
4046 deg. F 2.65
Vapor Pressure {mm Hg.) Melting Paint
NiA 2930
Vapor Density (Air = 1) Evaporation Rate
NiA {Butyl Acatate = 1) NiA

|Solubility in Water
Insoluble

Apperance and Cdeor
Granular or Powder - odorless

Section IV Fire and Explosion Hazard Data

|Flash Point (Method Used) Flamrnable Limits LEL UEL
N/A N/{A N/{A N/A
Extinguishing Madia
N/A
Special Fire Fighting Procedure
N/A

Unusual Firg and Explosion Hazards
N/A




Unstable Conditions o Aviod

Stability
Stable
X
Incompatibility (Materials to Aviod)
| None
|Hazardous Decomposition or Byproducts
None
May Occur Conditions to Aviod
Hazardous
Polymerizatior Will Net Oceur
X None
|section Vi Health Hazard Data
Route(s) of Entry: Inhalation? Skin? Ingestion?

Yes Eyes, Yes Yes

Health Hazards (Acute and Chronic)
Preurmoconiosis, mucous membrane irritant caused by exposure to dust by-products

Carcinogenicity: NTE? |IARC Monographs? OSHA Regulated?
No No No

Signs and Symptoms of Exposure
Nong

Medical Conditions
Generally Aggrevated by Exposure Respiratory illness

|Emergency and First Aid Procedure
Eyes: Flush with water for 15 minutgs. Inhalation: Move the person to fresh air. Indigestion: Drink large

Jamounts of water. Skin: Flush with water, wash with mild soap and water.

Isection vil__Precautions for Safe Handling and Use

|Step3 to Be Taken In Case Material is Released or Spilled
Fallow established proceduras for handling unregulated dusts and sands. Scoop or shovel onto container. Wetting

with water will reduce airborne dust. Waste Disposal Method. (1) May be handled as unregutated waste. Dispose of

using normal trash container. {2) Bury in approved landfill.

Waste Disposal Method
May be used as fill material similar to sand. EP Toxicity not detected and/or exceeded for Cr,Ag, As, Hg, Cd, Se, Pb, Ba.

EF Toxicity not detected and/or exceeded for Cr.Ag, As, Hg, Cd, Se, Pb, Ba.

Precautions o be Taken in Handling and Stoning
Minimize inhalation and direct skin contact. Reserator required in enclosed or poorly ventilated spaces and all other

work involving high ash exposure.

Other Precautions
Carefully follow all disposal regulations (EPA and state)

Section Vil Control Measures

Respiratory Protection (Specify Typs)
NIQSH approved disposal dusk mask for comfort. Supplied 1AIR / SCBA for high exposure / confined spaces.

Local Exhaust Special
Ventilation  |To maintain exposure below TLV / PEL None
Mechanical {General) Other
To maintaln exposure balow TLV { PEL None
Protective Gloves Eye Protection
JUse gloves 1o prevent skin puncture, Safety glasses or chemical goggles.

Other Protective Clothing or Equipment
Safety goggles and normal work ¢lothing for limited exposure. Chemical goggles, dustmask, and full body coverage

or 2 -peice suit with boots optional.




THE DATA IN THIS MATERIAL SAFETY DATA SHEET RELATES ONLY TO THE SPECIFIC MATERIAL DESIGNATED
HEREIN AND DQES NOT RELATE TO USE IN COMBINATION WITH ANY OTHER MATERIAL OR IN ANY PROCESS.
THE INFORMATION SET FORTH HEREIN IS BASED ON TECHNICAL DATA THAT THIS CORPORATION BELIEVES
RELIABLE. IT 15 INTENDED FCR USE BY PERSONS HAVING TECHNICAL SKILL AND AT THEIR OWN
JDISCRETION AND RISK. SINCE CONDITIONS OF USE ARE OUTSIDE QUR CONTROL, WE MAKE NO
WARRANTIES, EXPRESSED OR IMPLIED, AND ASSUME NO LIABILITY IN CONNECTION WITH ANY USE OF
THIS INFORMATION. NOTHING HEREIN IS TO BE TAKEN AS A LICENSE TO OPERATE UNDER OR A
RECOMMENDATION TO INFRINGE ANY PATENTS. ANY USE OF THESE DATA AND INFORMATION MUST BE

DETERMINED BY THE USER TQ BE IN ACCORDENCE WITH FEDERAL, STATE AND LOCAL LAWS AND
REGULATCORS.




== General

== Chemical

ASTRO PRODUCT CODE # 15029

PRODUCT SAFETY DATA SHEET

A. GENERAL INFORMATION .-

SODA ASH

TRADE NAME {COMMON NANE)
Soda Ash

L] GENERAL PRODUCT CODE 4
497-19-8

Xl CAS. NG,

CHEMKCAL NAME ANDYCH SYNONYM

Sodium Carbonata

| FORMULA
Na, €O 4

MOLECULAR WEIGHT
105.9%

ADORESS (Na., STREET, CITY, STATE AND P CUDE]

GENERAL CHEMICAL CORPORATION
90 East Halsey Foad
Parsippany, N.J. 07054

CONTACT
Manager of Product Safety

PHONE NUMBER
(201) 515-1840

LAST [SSUE DATE
March, 1983

CUARENT ISSLUE DATE
August, 1996

B. FIRST AID MEASURES

SKIN: Wash with plonty of water.

INHALATION: Remove to fresh air,

EYES: Flush with planty of water for at laast 15 minutes and get medical aftention.
INGESTION: Drink large quantities of water to dilute the matarial, Do nat induce vomiting.

Get medical attention for irtitation, ingestion or discomiort from inhatation.

EMERGENCY PHONE NUMAER
{800) 631-8050

C. HAZARDS INFORMATION

HEALTH

INHALATION

fnhalation of product dust may irritate nase, throat and lungs.

NGESTION

Although law in toxicity, ingestion can be harmfut - consult a physician.
May irritate mouth, esophagus, stomach, etc. LD 5o {rat): 2.8 gmXg. See refarence (a).

SN

May cause skin irritation from prolenged contact.

EYES
May irritate or burn ayes.

PERMISSISLE CONCENTRATION: AIR
{SEE SECTION By

No TLV established.

None established.

BIOLOGICAL

Mone.

UNUSLIAL CHRCNIC TOX ITY
None known.

S ==
NG = NOT DETERMINED

KA = NOT APPLICABLE



ASTRO PRODUCT CODE # 15029
C. HAZARDS (Cont.)

FIRE AND EXPLOSION
FLASH PONT a c ATYO IGTION oC FLAMMABLE LIMITS IN AIR (% BY VOL)
Not flammable T NA
O orencur J s cus LOWER - NA UPPER - NA

UNUSUAL FIRE AND EXPLOSION WAZARDS
Nane.

D. PRECAUTIONS/PROCEDURES.

FIRE EXTINGUISHING AGENTS RECCMMENDED

NA

| FIRE EXTINGUISHING AGENTS TO AvolD

NA

SPECUAL FIRE FIGHTING PRECAS TIONS

NA

VENTILATION
Local exhaust if dusty condition pravails.

[ NORMAL HARDLUING ,
Aveid eye contact or prolonged skin contact Avoid braathing dust. When disselving, add to water cautiously and with stirring;
solutions can gat hat.

STORAGE
Store in & cool, dry area away from acids. Prolonged storage may cause product 1o cake from atmospheric moisture.

T T =,
SPEL OR LEAX {ALWAYS WEAR PERSONAL PROTECTIVE EQUIPIMENT - SECTION E)

Shovel up dry chemical into an emply container with a cover. Fiush residue with plenty of water.
{See Section | for disposal methods).

EPECIAL: PRECAUTIONS/PROCEDURESALABEL INSTRUCTIONS SIGNAL WORD -~ WARNINGI

Avoid simuitaneocus exposure to soda ash and lime dust. In the presanca of maistura the twa materials combing o form
caustic soda {NaQH), which may cause burns.

E. PERSONAL PROTECTIVE EQUIPMENT

[RESPIFATORY PROTEGTION
Whera required, use a respirator approved by NIOSH for product dusts,

EYES AND FACE

Woear hard hat {or othar head covaring) and chamical safety goggles.
Do nat wear contact lensas.

HANDS, ARMS, AND SO0

Wear long-sleeve shirt and trausers, and glovas for routina product use,
Cotton gloves ara sufficient for dry product; wear impervicus gloves when handling solutions.

DTHER CLOTHING AND EQUIPMENT

Eyewash is recommended.




ASTRO PRODUCT CODE # 15029

F.PHYSICAL DATA .

MATERIAL IS AT NORMAL CONDITIONST: APPEARANGE AND ODOR
O Liouip Bl SOLIiD O Gas Whita powder, Odorless.
a
SPECHFIC GRAYITY VAPOR DENSITY
BOILING POINT °oC H20 = 1) (AR = 1)
MELTING PQINT 8540 C 2533 NA
SOLUSILITY I WATER PH VAPOR PRESSURE
(% by Weightt mnbgu20'C; [ (PSGI[]
17% solution at 20°9C 1% selution; pH =113 NA
EVAPGRATION RATE % VOUATILES BY VOLUME
Betyl Acetate = 13 [ {Elhar = 1) ﬂ. {Ar2G+C)
NA NA
G. REACTIVITY DATA
STABLITY CONDITIONS TO AVOID
1 UNSTABLE [ STABLE None.

RCOMPATIBILITY (MATERIALS T AVOID)

Contact with acids will release carbon dioxida gas.
When mixed with lime dust and water, corrosive caustic seda may be produced.

HAZARDQUS RECOMPOSITON PROCUCTS

Sea abova
HAZARCOUS POLYMERIZATON CONDITIONS 7O AVOID
O MAY OCCUR X WILL NOT OCCUR Nene,

H. HAZARDOUS INGREDIENTS {Mixtures Only)

MATERIAL OR COMPONENT /CA5. #

HAZARD DATA (SEE SECT. Jj

NA

* = PROPRETARY « TRADE SECAET



ASTRO PRODUCT CODE # 15029
. ENVIRONMENTAL.

DEGRADABILITYIAGUATIC TORIGITY OCTANGUMWATER PARTITION COEFFICIENT
ND
ND
TPA FHAZARDOUS SUBSTANCES
F 5O REPORATABLE QUANTITY: 4 40 CFR
(CLEAN WATER ACT SEC. 1Y) v?s A 116117

WASTE DESPOSAL METHODS {CISFOSER MUST COMPLY WITH FEDERAL, STATE AND LOGAL, DISPOSAL OR DISCHARGE LAWS)

i parmitted by applicable disposal regulations, bury in a solid waste landfill or dissolve and neutralize as follows: Dissolve in
waler using caution as soiution can get hot. Neutralize with acid and llush to sewar with planty of water. Good ventilation js
required during neutralization due to release of CO, gas. Nautralized waste may have to be disposed of by an approved contractor,

RCRA STATUS OF UNUSED MATERIAL IF DISCAACED ' BAZARDOUS WASTE NUMBER: (IF APPLICABLE) HOCFR
Nat a hazardous wasta. 261

J. REFERENCES

PEAMISSBLE CONCENTRATION REFERENGES

None.

FEGUOATORY STANDARDS | ooT.cusseicaton:  Not regulated | <ocFR

Necne additional cited.

GENERAL
{a) Generai Chemical Corporation data, unpublished.

" K. AGDITIONAL INFORMATION - - - -~

This product is not for use as z food or drug additive.

P30S FILE NO. - GC 1000

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION, CONSICERATION AND
INVESTIGATION.

GENERAL CHERICAL CORFORATION PROVIDES NO WARRANTIES, EITHER EXPRESS QR IIPLIED, AND ASSUMES NO

RESPONSIEILITY FOA THE ACCURACY OR COMPLETEMNESS OF THE DATA CONTAINED HEREIN



MATERIAL SAFETY DATA SHEET
SODIUM CHLORIDE Health S

NFPA Classification

Flammability

Reactivity

Specific Hazard

. :“SECTION | - MATERIAL IDENTIFICATION AND USE " o0 o

Supplier: NSC MINERALS INC.
2241 Speers Avenue
Saskatoon, Saskatchewan
Canada S7L 5X6

Emergency Telephone Numbers:
(306) 934-6477
{800) 668-7258

Chemical Name:
NaCl Sodium Chloride, Salt

Chemical Family:
Inorganic Salts

Product Use:

Deicing, Animal Feed, Dust Control,

Hide Curing, Mud Brilling,
Road Base Stabilization

Trade Name:
NaCl Sodium Chloride, Salt

. _SECTION Il - HAZARDOUS INGREDIENTS

Sodium Chloride

CAS # 7647-14-5

“.o . SECTION NIl -PHYSICAL DATA _

Physical State

Odour and Appeararice
Solid White/Pink Crystals, Odourless

Odour Threshold
Not Available

Boiling Point

Solubility In Water
1465°C 35.7g/100g at 0°C

Specific Gravity
2.165 (135ib / ft%)

SECTION IV - FIRE AND EXPLOSION HAZARDS -

Flammability
Non Flammable

Means of Extinction
Non Combustible




SECTION V- REACTIVITY DATA

Chemical Stability Incompatible Materials
Stable N/A

#-SECTION VI - TOXICOLOGICAL PROPERTIES - - -

Route of Entry - Eye, skin contact, inhalation, ingestion

Effects of Acute Exposure:

Eye - May cause irritation

Skin - May cause irritation

Inhalation (of dust) - May cause respiratory fract irritation
Ingestion - May cause upset stomach

Irritancy Respiratory Tract Sensitization Mutagenicity
May Cause Irritation No Data Available No Data Available
Teratogenicity Carcinogenicity Reproductive Effects
No Data Available Non-Hazardous By WHIMIS Criteria No Data Available

- SECTION VH - PREVENTIVE MEASURES i+

Personal Protective Equipment:

Gloves - Not required but recommended Footwear - Normal
Respiratory - Not normally required if good ventilation Clothing - Normal

is maintained
Eyes - Safety glasses recommended
Leak and Spill Use broom or dry vacuum to collect material for reuse or proper disposal. Rinse
Procedures area with water. Prevent large spills from entering sewers and waterways.
Waste Dispose of in accordance with all applicable Federal, Provincial, State and
Disposal local Environment Regulations.
Storage

Requirements




Cir 2 SECTION VI = FIRST AID MEASURES -

Skin Wash with soap and water.
Eyes Flush with large amounts of water.
Inhalation If symptoms develop, move victim to fresh air. If symptoms persist, obtain

medical attention.

Ingestion Drink large quantities of water.
Induce vomiting. Bring to the attention of a physician.

-..SECTION IX - PREPARATION OF MATERIAL SAFETY DATA SHEET.

Prepared By: Date Prepared:
NSC MINERALS INC. July 1, 2002

Phone Number of Preparer:
(306) 934-6477

DISCLAIMER

The data contained herein is believed to be accurate and reliable, but no expressed
or implied warranty is made with regard to the accuracy of such data or its suitability
for a given situation. Such data relates only to the specific product described and not to
such product in combination with any other product. We disclaim al! liability for any actions
taken or forgone on reliance upon such data. Users should make their own investigation
to determine the suitability of the information for their particular purposes.




253-872-5853 6/82/99 10@:41 VAN WATERS & ROBERS p 2
006 09/23/56 Scdium Cyanide

PRODUCT NAME:
Sodium Cyanide

DS #: DULlZ52CR
01 CHEMICAL PRODUCT/COMPANY IDENTIFICATION
Material Identification

"CYANOERIK", "CYRNOGRAN" are registered trademarks of DuPFont.

Corporate MSDS Number : DUC00230

CAS Number : 143-33-9

Formula : NaCw

CAS Name : SODIUM CYANIDE

Grade : "CYANOERIK"; "CYANOGRAN"

Tradenames and Synonyms

CYANIDE OF SCDIUM
PRUSSIATE OF SODA

Company Identification

MANUFACTURER/DISTRIBUTOR
DuPont
1007 Market Street
Wilmington, DE 19838

DuPont Cyanlde ROTLINE

(Fer Transportation Emergencias CNLY)
1-901-357-15486

PHONE NUMBERSE
Product Information : 1-800-441-7513
Transport Emergency : CHEMIREC: 1-800-424-9300
Medical Emergency : 1-800-441-3837

02 COMPOSITION/INFORMATION ON INGREDIENTS
# Components

Material CA® Number - X
SODIUM CYANIDE 143~-33-9 >58¢
OTHER SODIUM SALTS <4

CONTACT WITH WATER LIBERARTES:
HYDROGEN CYANIDE GAS 74-50-8

Disclosure as a toxic chemical is regquired under Section 313 of
Title III of the Superfund Amendments and Reauthorization Act of 1986
and 40 CFR part 372.

# Components (Remarks)

Sodium Cyanide in ¢ontact with water liberates small ameounts
of Hydrogen Cyanide (HCN} gas.

HAZARDS IDENTIFICATION
Jotantial Health Effects

May be fatal if inhaled, swallowed, or absorbed through
skin. Contact with acids, water or weak alkalles lLiberates
poisonous hydrogen cyanide gas. Causas aye burns. May
irritate skin and cause alkalil burns.

JUN @2 "985 18:32 UEN LIRTERS £ ROGERS PAG
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HUMAN HEALTH EFFECTS:

Qverexposure by skin contact may inelude alkall burns, skin
irritation with Jdiscomfort, and rash. Evye contact may
include irritation or burns with discomfort, tearing or
blurring of vision. Excessive and preolonged contact may
result in permanent eye damage.

Effects of skin contact, inhalation or ingestion
overexposures to cyanide are characterized by central
nervous system excltatlion followed by depression. Symptoms
may include:

_Reddening of the eyves Nausea

Irritation of the throat Headacshe

Palpitation Weaknass of arms and laegs
Difficulty in breathing Glddiness

Salivation Collapse

Numbness Convulsiens

Convulsions, coma and death due to respiratory arrest may
cecur without first aid or medical treatment.

Cyanosis (bluish discoloration of tha skin) is a sign that
follows cardiovascular cellapse and apnea (absence of
breathing). Reported chronic effects of acute, severe
overexposures may not be due to cyanide per se but to the
hypoxic (oxygan deficient) state. There appears tc be no
cumtlative effects from repeated exposures. Reports of
chronic thyroid affacts from occupaticnal exposura to
cyanide fail to establish a well defined cause-effect
relationship, but may be related toc vitamin deficiency.

Individuals with preexisting disaeases of the central nervous
system may have increased susceptlbility to the toxiclty of
excessive exposures.

Carcinogenicity Information

None of the components presant in this material at concentrations -
equal to or greater than 0.1% are listed by IARC, NTP, OSHA or ACGIH
as a earcinogen.

04 FIRST AID MEASURES
# Compound-Specific First Aid & Notes to Physicians

A step-wise procedure of "Filrst Aid" and "Medical Treatment" is
recommended for any ¢yanide poisoning. Treatment requires
immedlate action to prevent harm or death. First Rid is given
initially, and experience shows that when given promptly it is
usually the only treatment needed for typical accidental
poiscnings. Medical treatment may be needed for more severa
poilsonlng.

First aid treatment uses oxygen and amyl nitrite and can be glven
by a first respondar baefore medical help arrives.

Medical treatment is givan if the patient doaes not respond to
First Aid. Medical Treatment ls a meore aggressive treatment
requiring intravenocus injections of sodium nitrite and sodium
thiosulfate, and must be adminlstered by qualified medical
personnal. It provides 3 larger guantity of antidote which alsc
helps eliminate cyanide from the body. ZEven if a doctor or nurse
is present, the need for fast treatment dictates using the First
Aid procedure with oxygen and amyl nitrite while Medical Treatmant

JUN 82 'S8 18:53 VBN LIRTERS & RCGERS PaGz. @3
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matarials for intravenous injection are being prepared. When
antidotal treatment i1s necassary, lt should be started immediately.

IN CASE OF CYANILDE POISONING, START FIRST AID TREATMENT
IMMEDIATELY, THEN CALL A PHYSICIAN.

In most camses, cyanide poisoning causes a deceptively healthy pink
to red skin coler. EHowever, if a physical ingury or lack of
oxygen is invelved, the skin color may be bluish. Reddening of
the eyes and pupill dilation are alsc symptoms of cyanide
poisoning. Cyanosis (blue disceloration cf the skin) tends to ba
assoclated with severe cyanide polsonings whereas red coleoration
of the skin is meore ccmmeon in industrial accidents that invelve
less cyanlde.

Rll persons with the potential for aeyanide poisening should be
trained to provide immediate First Aid using oxygen and amyl
nitrite. Always have on hand the materlals listed below in the
FIRST AID and MEDICAL TREATMENT Secticns. Acticns to be taken in
case of cyanlde poiscning should be planned and practiced before
baginning work with cyanides. Identification of ceommunity
heospltal rescurces and emergency medical squads in order to equip
and train them on handling of cyanide emergencies is essential.

FIRST AID
FIRST AID SUPPLIES

2Adeguate First Aid supplies for cyanide peisoning should be
convenlently placed throughout the cyanide areas and should be
immediately accessible at all times, but secured against tampering
or theft. Supplies should be routinely inspected (typically
daily) by people wheo would use them in an emergencey. The total
number of each ltem listed below should be adequate to handle the
largaest number of exposurea cases raasonably anticipated, taking
inte account that some supplies may be wasted, destroyed, or
inaccessible in the emergency.

1. Oxygen Rasuscitatcrs - Any positive pressure resuscitator
capable of giving oxygen in conjunction with amyl nitrite can be
used.

2. BRmyl Nitrite Ampoules {antidote) - One box of one dozen
ampoules per statlion is usually satisfactory. Locate stations
throughout the cyanide area.

CAUTION: Amyl nitrite is not stakle and must be replaced every
1-2 years, or earlier depending on storage conditions. Store in
the original dataed box away from heat and freezing temperatures.
Do not store amyl nltrite or Medical Treatment Kits (see below) in
ancleosed areas where temperatures can exceed 60-66 dag C (140-150
deg F) or where freezing may occur. Storage in high temperature
climates may require replacement befcre the expiration date,
unless cool storage is provided. Avoid excessive cold storage
vwhich will reduce the vapor rpressure of amyl nitrite and, hence,
ite effectiveness. A common DuPont practice 1s to use the
rasuscitator as the storage point for the amyl nitrite ampoules.

3. A set of cyanida first aid instructicns should ba located at
each amyl nitrite storage locatien. Workers should be fully
trainad since in a real emergency thaere will be insufficiant time
to “read the book".

Amyl Nitrite Notes:

1. Amyl nitrite 1s highly velatile and flammable; de¢ not smoke or

JUN B2 'S8 1P2:54 UAN LIATERS 2 ROGERS PAGE. 24
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use around 3 source of ignition.

2. If treating a patient in a windy or drafty area, provide
something-—-a rag, shirt, wall, drium, cupped hand, etc.--to prevent
the amyl nitrite vapors from being blown away. Keep the ampoule
upwind from the nose. The cbjective is tec get amyl nitrite into
the patient’s lungs.

3. Rascuers should avoid amyl nitrite inhalation te avoid becoming
dizzy and losing competence.

4. Lay the patlent down. Since amyl nitrite dilates blood vessels
and lowers blood pressure, laying the patient down will help
prevent unconsclousness.

5. Do not overuse. Monitor the patient for shock which would
indicate excessive use. This has net occcurred in practice at
DuPont plants, and we are nor aware of any serious after effects
from treatment with amyl nitrite.

6. Review and adhere to proper storage, inspection and replacement
regulrements given above.

FIRST AID FROCEDURE

The exposed person should be removed from the contaminated area,
contaminated clothing removed and the individual washed off. The
rescuer and/cr person providing first aid is subject to exposure
if the affacted parson’s clothing is wetted with cyanide. For
HYDROGEN CYANIDE, rescue of a wetted person should be done wearing
self-contained breathing air (SCBA), rubber gloves, and othar
persocnal protective equipment as necessary. For SODIUM CYANIDE or
POTASSIUM CYANIDE dusts or sclutions, SCBA is normally not neaeded.
Centact with HYDROGEN CYANIDE must be avolded by rescuers, but
short contact from solid cyanide or scluticns is normally not a
problem 1f skin washing 1s prompt. As soon as possible, even
whila clothing is being removed or washing is taking place, First
Ald should be started.

1. If no symptoms are evldent, no treatment is necessary;
decontzaminate patient.

2. 1f conscicus but symptoms (nausea, difficult breathing,
dizziness, etes.) are evident, give oxygen.

3. If comnsclousness is lmpaired (non-responsiveness, slurred
speach, confusion, drowsiness) or the patient is unconscious but
breathing, give oxygen and amyl nitrite by means of a resuscitator.

To give amyl nitrite, break an ampoule in a gauze pad and insert
into lip of the resuscitator mask for 15 seconds, then take away
for fifteen seccnds. Repeat 5-6 times. If necessary, use a frash
ampoule every 2 minutes until the patient regains conscicusness
(usually 1-4 ampoules). Adminlster oxygen continuously. Guard
against the ampoule entering the patiant’s mouth.

4. If not breathing, give oxygen and amyl nitrite immedistely by
means of a positive pressure resuscitator (artificial respiratien).

See 3. above, and continue to give oxygen simultaneously teo aid
racovery. If massive exposure cccurrad, consider keeping the
first one cor two ampoules in the llp of the resuscitator mask
continuously. Guard against the ampoule entering the patiant’s
mouth.

INEATATION

JUN 22 5% 13:55 URN WRTERS & ROGERS PRGZ.ES
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If consclousness is impaired, oxygen and amyl nitrite should be
administerad as indicated akbove. Carry the patient to an
uncontaminated atmosphere. Keep the patient warm and calm. Call
a physician.

SKIN CONTACT _

1f conscicusness is impaired, oxygen and amyl nitrite should be
administered as indicated above. Immediately flush with large
quantities of water for up te 5 minutes after contact or suspected
contact, and completely remove all contaminated clothing
{including shoes or beots). Flushing with water for up to 5
minutes is generally sufficient toc effectively remove cyanide from
the patient’s skin. Call a physician.

EYE CONTACT

Immediately flush the evas with large quantities of water for up
to"5 minutes while helding the eyelids apart. Do not try to
neutralize with "acids” or "alkalis”. Eye contact will reguire
further evaluation and possibly treatment. Continue rinsing the
eye during transport to the hospital. See a physician. Oxygen
and amyl nitrite should be used as indicated above.

INGESTICN

If consclousness is impaired, oxygen and amyl nitrite should be
administeraed as indicated above. If the patient is conascious,
immediately give the patient activated charcoal slurry. Never
give anything by mouth to an unconscious parscn. Call a
physician. Continue to give oxygen. DO NOT give Syrup of Ipecac
or other emetics since they will induce vomiting which could
interfere with resuscltator use.

NOTE: To prepare activated charcoal slurry, mix 50 grams of
activated charcoal in 400 ml {about 2 cups) water and mix
thoroughly. Give 5 mL/kg, or 350 mL for an average adult.

MEDICAL TREATIMENT

EXPERIENCE SHCWS THEAT FIRST AID GIVEN PROMPTLY IS USUALLY THE ONLY
TREATMENT NEEDED FOR TYPICAL INDUSTRIAL CYANIDE POISONING. LARGER
CYANIDE POISONINGS INCREASE THE NEED FOR MEDICAL TREATMENT,

Do not over-react. Although prompt action 1s essential when
poisoning has occurred, a lucid, conseious person who can
communicate may not have significant cyanide polsoning and Medical
Traatment will rarely be necessary. "Treat what you see” is a
good rule of thumb. Mildly symptomatic patients who remain alert
may be managed by supportive care only. -

The half-life of cyanide in the body is about 20-90 minutes. In
diagnosis and monltoring of patlents, the critical period for
treatment is short. Wormally the effects from cyanide poisoning
oceur in the first few minutes and will indicate the degree of

peisoning.

"Praventive" usea of cyanide antidote in the absence of impaired
consclousness is not normally warranted. Xeep the patient calm by
asgurance ovar the next 30 minutes, and cloeely monitor the
patient’s condlticn. If skin contact with cyanide has been
prolongad and/or extensive cyanide has been ingested, watch the
individual closely for at least 30 minutes to assure there are no
effects from delayed absorption of cyanide into the bleood stream.
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Conpider aspuring intravenous access in. casas whare sgignificant
toxicity is possible. Establishment of IV access with normal
saline, Ringer’s -lactate, or othaer available IV fluid will
facilitate administration of the antidote if necessary.

MEDICAL TREATMENT KITS

Medical Treatment Kits for ecyanide poilsening should be
conveniently located for easy access. Materials for intravenous
injection are intended for use only by a physiclan or fully
qualified medical personnel. The location of kits should be
carefully planned as part of the emergency program. Xits should
always be taken with patient during transport to medical
facilities to ensure availability. Suggested locations for kits

include:

o in or near the cyanide area

¢ plant medical station

o guard house entrance

o local hospital

o doctor’s office and residence

CAUTICON: Avoid storing amyl nitrite or Medical Treatment Kits in
areas subject toc extreme heat or freezing conditions. Xits and
amyl nitrite should be accessible but secured against tampering.
They should be inspected regularly and the amyl nitrite ampoules
raplaced every 1-2 years (See First Aid Supplies Section).
Medical Treatment Xits should contain the followlng:

1. One box containing one dozen (12) amyl nitrite ampoules.

2. Two sterile amponles of sodium nitrite solution (10 mL of a 3%
polution in sach).

3. Two sterile ampoules of sodium thiosulfate sclution (350 mL of a
25% soluticon in each).

4. One 10 mL sterile syringe. One 50 mL sterilile syringe. Two
gtaerile intravenous naedles. One tourniquet.

5. One dozen gauze pads.
&. Latex gloves.
7. A "Biohazard" bag for disposal of bloody/contaminated eguipmant.

8. A sat of cyanide instructions on first aid and medical
treatment.

NOTE: Amyl nitrite ampoules and Medical Treatment XKits can be
purchased through local pharmacies with a physician’s
prescription. The pharmacy can order kits by calling Pasadena
Research Labs, Inc., at:

o B00-223-9851 or 714-492-4030

MEDICAL TREATMENT PROCEDURE

1. Sodium nitrite: Adult - 10 mL of 3% solution (300 mg)

Draw solution from the ampoule and inject slowly over 4-5 minutes

{2 to 2.5 mL/minute). As soon as practical, meonitor blood
pressure and continue checking pulse. Slow the rate of injection

TN PD OISS 13IST VBN IRTERS B ROGERS SonE . 27
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if hypotension (low blood pressure} occurs.

2. Sodium thiosulfate: 2Adult - 50 mlL of 2Z5% solution (12.5 grams)
Follow sodium nitrite with sodium thiosulfate injected at a rate
of 2.5 mL/minute {(10-20 minutes).

The total time for injection of these initial doses of both
compenants at the recommended rates is lengthy, approximately
20-25 minutes.

Considaer the body weight and condition of the patient when
treating a cyanlde exposed patient with sodium nitrite. Both amyl
nitrite and sodium produce methemecglobin, which reduces the oxygen
carrying capacity of the blood. Methemcglcobinemia is potentially
harmful when methemoglobin levels exceed 20-30% (See Antidotal
Effects below).

If symptoms persist or recur after the initial treatment, repeat
the antidote at one half the original doses one hour aftar the
original administration. Monltor methemoglobin levels when
practical in every patient treated with the intravencus antidote.

AVOID OVER-TREATMENT.

The above sodium nitrite injection is about one-third the lethal
dose, so care should be taken to avold excessive use. Excessive
use has not occurred in DuPont’s experience. It is not essential
that full gquantities of antldote be given just because treatment
was stzrted. Should injection be stopped for any reason, keep
track of the amount administered in case treatment needs to be
restarted.

ANTIDOTAL EFFECTIS

Nitrites can produce hypotension through peripheral vasodilatation
{widening of the blood vessels). Methemoglobin formatioen,
although considered a tharapeutic effact, may cause symptoms if
levels exceed 20-30%. Recommended intravenous doses of sodium
nitrite usually produce methemoglecbin levels undar 20%. Headache,
nausea, vomiting, and syncope (falnting} may follow nitrite
administration, and syncope may occur if the patient is not lying
down. While it is important to be aware cf the effects from
nitrite therapy, there have been no long-laeting effecis
assoclated with this treatment regimen for eyanide exposure in
DuPont’s experience and knowledge.

RECOVERY AND DISPOSITION

For most accidental poisonings, patients can be revived in a few
minutes using oxygen and amyl nitrite with complete recovery
within a few hours. '

If necessary, the patient should be monitored for Z24-48 hours.
Any patient whose symptoms require the use of IV antidote should
be considered for admittance to an intensive care unit.

Obsarve for return of symptoms. Monitor methemoglobin levels,
blood pH and oxygenation through arterial bleod gas analysis.
Calculate anion gap from sarum electrelytes. Cyanide poisoning
causes lactate accumulation and an anlon gap metabelic acldosis.

Delayed neurotoxic effects are not expected conseghences of
cyanide exposure although these neurotoxic effects may occur if
hypoxia (oxygen deficiency) was prolonged or occcurred following
maseive cyanide exposure.
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In the presence of smoke inhalation that can occcur during fires,
withholding amyl nitrite or sodium nitrite administration should
ba congidered because of the potential for high carboxyhemeglobin
levels. Eowever, administration of oxygen and possibly
thiosulfate should be continued.

«s FIRE FIGETING MEASURES
# Flammable Properties

Will not burn.

Follow appropriate National Fire Protection Assoclatlon (NFPR)
codes.

Cyanide may not be completely destroyed in an ordinary fire
inveolving combustible materials such as paper or wood.
While sodium cyanide does not support combustion, it can
oxldize in a fire.

Extingulshing Media

Use water on filres near cyanide but minimize the amount of water
if containers are opened or burned to avoid cyanide runoff (see
"Incompatibility with Other Materials” and "Fire Fighting
Instructions"}. DO NOT use carbon dioxide {(COZ) on wet cyanide
where carbonic acid (H20 + CO2) could release cyanide.

# Fire Fighting Instructlons

Cyanide dissclves readily in water; therefore, cyanide
solution runcff may occur if containars are opened or
burned. Runoff should be contained to avold environmental
or safety problems. Contained cyanide solution can be
detoxified with hypochlorite. In some cases it may be
desirable to let a fire burn out by itself since sodium
eyanide will not normally be affected by the fire.

06 RACCIDENTAL RELEASE MEASURES
Safeguards {(Parsonnel)

NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTIVE EQUIPMENT during clean-up.

Spill Clean Up

Shovel and sweep up spilled material into a covered container or
plastic bag pending transfer. Cover and keep spillage dry. Flush
gpill area with a dilute soluticn of sodium hypochlorite or
caleinm hypochlorite to destroy the cyanide. Call DuPeont for
guidanca. Comply with Federal, State, and local regulations
reporting releases. The EPA Reportable Quantity (RQ) 1s 10 pounds.

07 BANDLING AND STCRAGE
Handling (Personnel)

Emergency planning and training are needed before beginning work
with aeyanide since prompt treatment ls essentlal in cases of
cyanide poisoning. Always have Cyanide Antidote Kits on hand.
Do not breathe dust, mist, or cyanide gas. Do not get in eyes.
Avoid contact with skin and clothing. Do not carry foodstuffs,
beverages, or tobacco where contamination with cyanide is
possible. Wash thoroughly after handling. Wash contaminated
elothing before reuse.

# Storage

IUN B2 'SE 12053 UON WATERS £ ROGEPS POGE. A9



253-872-5053 6/@2/98 18:41 VAN WATERS & ROGERS p 10

Store in properly labeled containers in dry, ventilated,
sacured areas. Xeep containers cleeed and contents dry. Do
not store with acids or acid salts, containers with water or
weak alkalie, or oxidizing agents. Do not handle or store
food, beverages, or tobacco in eyanlide areas. De not store
near combustibles or flammakles bacause subsegquent fire
fighting with water could lead to cyanide solution runoff.
If legal, do not store under sprinkler systams.

08 EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Controls

Use sufficient ventilation to keep employee exposure below
racommendad limits.

Parsonal Protective Eguipmant

Recommended minimum protaction: Chemical splash goggles and rubbar
gloves (butyl or neoprene preferred).

Have avallable and use as appropriate: face shield; rubber sults,
aprons, and boots; disposable toxic dust and mist respirators;
self-contained breathing air supply (in case of emergency):;
hydrogen cyanide detecter; First Aid and Medical Treatment
supplies, ineludlng oxygen resuscitators.

Exposure Guldelines

Exposure Limits
Sodium Cyanida

PEL  (OSHA) : 5 mg/m3, as CN, 8 Er. TWA, Skin
TLV (ACGIEH) : Ceiling 5 mg/m3, as CN, Skin
LEL {DuPFcnt) : 5 mg/m3, 15 minute TWA, as CN, Skin

Other Applicable Expesure Limits
HYDROGEN CYANIDE GAS

FEL {CSEA) : 10 ppm, 11 mg/m3, Skin
TLV (ACGIH) * Cailing 4.7 ppm, 5 mg/m3, as CN, Skin
AEL {DuPont) : 5 mg/m3, 15 minute TWRA, as CN, Skin

AEL is DuPont’s Acceptable Exposure Limit. Where governmentally

imposed occupational exposure limite which are lower than the AEL
are in effect, such limits shall take precedence.

09 PHYSICAL AND CHEMICAL PROFERTIES

Physical Data

Boiling Point : 1486 C (2725 F) @ 760 mm Hg
Vapor Pressure : Negligible

Vapor Density : Nil -

Melting Folnt : 564 C (1047 F)

Solubility in Water : 37 WI% @ 20 C (68 F)

rH : 11.3-11.7

Form : Solid, Graznular, Briguettes.
Color : White.

Specific Gravity : 1.6

Bulk Density (Packed) : 50-55 1lb/cu ft

The pE listed above 1s typlcal for 5-25 % solutlons with no pH
adjustment.

Seolid cyanide has no odor, but it can have za slight ammonia and/or
hydrogen cyanide odor 1f damp.

10 STARILITY AND REARCTIVITY T
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Chamical Stakility

Very stable when dry.
Incompatibility with OCther Materials

Large amounts of poisonous, flammable hydrogen cyanide (HCN} gas
will be evolved from contact with acids. Reacts violently with
strong oxidizing agents when heated. Water or weak alkaline
solutions can produce dangerous amounts of hydrogen cyanide in
confinaed areas.

Decomposition

Meigture will cause slow decomposition, releasing poisconous
hydrogen cyanide and ammonia gases.

Polymerization
Polymerization will not occur.

11l TOXICOLOGICAL INFORMATION
. Animal Data

Cral LD50: 15 mg/kg in rats

The compound is a skin and eye irritant in tests with
laboratory animals. Toxic effects described 1n animals from
axposure by inhalation, ingesticn, or skin centact include
asphyxia (lack of oxygen)}, dyspnea (shortness of breath},
ataxia (incoordination), ftremors, cema, and lethality by
disrupting oxldative metabolism. Tests in bacterial and
mammalian cell cultures demonstrate no mutagenic activity.
Tests for embryetoxileity in animals have shown an
embryctoxic or taratogenic effect only at exposure levels
very nearly lethal to the maternal animals. Observance of
the established exposure limits and prevantion of skin
contact with sodium cyanide solutiens should be adequate to
prevant adverse health effacts on anyone in the workplace,
including the conceptus (fetus).

12 ECOLOGICAL INFORMATION
Ecotoxicological Infermation

AQUATIC TOXICITY:

96 hour LC30 - Fathead minnows: 0.43-0.66 mg/L.
Extremely toxic.

13 DISPOSAL CONSIDERATICONS
Waste Disposal

This material may be a RCRR Hazardous waste. Do not flush cyanide
into sewers which may contain an acid. Detoxlfy with dilute
sodium hypochlorite, hydrogen perovxide, or calcium hypochloritae.
Comply with Federal, State, and local regulations on disposal
maethods used to achieve the constituent based treatment standard,
if permitted; or transfer to a licensed disposal contractor.

TRANSPCRTATION INFORMARTION
shipping Informaticn

DCT

Proper Shipping Name : SODIUM CYANIDE
Hazard Class : 6.1

I.D. No. (UN/NR) : UN1le8s

Ty 3 TER TR0 viEs] aToos o oernsos [=Ta L=
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DOT Label(s) : POISON

Special Informatlen : MARINE POLLUTANT
Packing Group .

DOT/IMO

Proper Shipping Name : SORPIUM CYANIDE, SOLID
Hazard Class 6.1 .
UN No. : 1689

DCT/IMO Label : POISON

Special Information : MARINE POLLUTANT
Packing Group HE

Reportable Quantity : 10 1b (4.54 ka)

Shipping Containexrs
Steel Drums : 50 kg, 100 kg

WOYANO-DOL" Railecars and Trucks
Excel T and Excel II Trucks

Hopper Railcars
DETLO-BINS" (3,000 1b. net; 3,600 1lb. gross)
Bag in a Box (1,000 kg./2,200 1b.)

Tuff Paks: 48, 20 kg bags in a box (960 kg or 211Z 1bs).

15 REGULATORY INFORMATICN
U.S. Federal Regulaticns

TSCA Inventory Status : Reported/Included.

TITLE III HAZARD CLASSIFICATIONS SECTIONS 311, 312

Acute : Yeas
Chronic : No
Fire : No
Reactivity : Yes
Pressure : No

HAZARDOUS CHEMICAL LISTS

SARA Extremely Eagardous Substance: Yes
CERCLA Hazardcus Substance : YaB
SARA Toxlc Chemical : Yes

Canadlan Regulatlons

CLASS D Division 1 Subdivision A - Very Toxlc Material/Acute
Lethality.

CLASS D Division 2 Subdivision B - Toxic Material. Skin or Eye
Irritant.

16 CTHER INFORMATION
NFPAR, NPCR-HMIS

NFPA Rating

Health : 3
Flammability : 0
Reactivity : 1
NPCRA-HMIS Rating

Health 3
FPlammabllity : 0
Reactivity 11
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Personal Protection rating to be supplied by user dépanding on use
conditions.

Additional Informatieon
The "Skin" notation in the Exposure Limits Section indicates that
liguid or vapor may penatrate the skin (especially if the skin 1is
broken). Control of vapor, dust, and mist inhalation alone may
not ba sufficient to pravent an excassiva dose.

For further information, see DuPont Cyanide Storage and EHandling

Bulletin.

Responsibility for MSDS : DuPont Chemicals

Addrass : Engineering & Product Safety
> : P.O. Box 80709, Chestnut Run
P : Wilmington, DE 18880-~07093
Telephone : (302} 899-4946

# Indicates updated section.

End of MSDS

———————————————————————————————————— NOTICE =————m——m—mmmmm mm e o ot e

%% YAN WATERS & ROGERS INC. ("VW&R") EXPRESSLY DISCLAIMS ALL EXPRESS OR

o e s e P B o o o e A S M T T S A TP L S M o e T S T L i e

F T ———— AR AR e el R bt e e

ALL INFORMATION APPEARING HEREIN IS BASED UPON DATA OBTAINED FRCM TEE
MANUFACTURER AND/OR RECOGNIZED TECENICAL SOURCES. WHILE THE INFORMATION IS
BELIEVED TC BE ACCURATE, VW&R MAKES NO REPRESENTATIONS AS TO ITS ACCURACY OR
SUFFICIENCY. CONDITIONS OF USE ARE BEYOND VW&RS CONTROL AND TEEREFORE USERS
ARE RESPCONSIBLE TO VERIFY THIS DATA UNDER THEIR ORN OPERATING CONDITIONS TO
DETERMINE WEETHER TEFE PRODUCT IS SUITABLE FOR THEIR PARTICULAR PURPOSES RND THEY
ASSUME ALL RISXS OF TEEIR USE, HANDLING, AND DISPOSAL OF THE PRODUCT, OR FROM
THEE FUBLICATION OR USE OF, OR RELIANCE UFON , INFORMATION CONTAINED HEREIN.
THIS INFORMATICON RELATES QONLY TO THE PRODUCT DESIGNATED EHEREIN, AND DOES NOT
RELATE TO ITS USE IN COMBINATICN WITH ANY OTEER MATERIAL OR IN ANY OTHER
PROCESS.

x K END OF MEDSE * ok ok
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120296 Pa: 52 CONTIMNENTAL LIME «» S2I2E3gTS NO, 181 ez
. . :
Continental Lime Inc.
Material Safety Data Sheet
OENTITY MMmmumerhmmorm
_QE_ICKLIME {CALCTUM OXIDE} inibamanlion Ja svelianie. he spece Xxest be marked 5 incicess St
Bection i .
Wanufichaece Name y Targeccy T Sephons NUTow
CONTINENTAL LIMZ INC. {406} 2€6-5221
wd 2B Codey
IHDIJ\N cnzzx PLANT [AFTER HOURS ~ (406} 266-~3465)
Telsghona Number for Iniormation
4.3 MILES N.W. OF TOUNSEND tBOl) 254-3942
Date
TOWNSEND, MT 59644 zs-aun-n
Section Il - Hazardous Ingrediants/identity Information
Other Limity
mmcwtsmmmnmm» QSHA PEL ACGH TLV Recommended % {aptional}
CALCIUM OXIDE, QUICKLIME, HOT LIME, LIME 3 ma/m3 2 mg/m3 > 53%
FORMULA: Ca0
CAS NO.: 13p5-78-8
Section Il - Physical/Chemical Charactaristics
Boling Point 5162 ¥ Specific Gravity (H20 = 1)
_ 2850 C ] 3.2~-3.4
Vapor Pressurs (mem Hg) ~y | Mefing Poir 4658 r
. N/A 2570 C
Vavor Cenily (AIR & T} Evaporakon Tabe
1.9 (Suly Aowisls = 1) R/A
'ﬁtilthw
NEGLIGIBLE 0.054% - Q. 140% {% BY WEIGHT)
mmo«
ﬂHI‘.l‘E OR GREYISH-WHITE LUMPS OR GRANULAR POWDER, ODORLESS
Section V - Fire and Explosion Hazard Data
TR Douk (Mehod 0eed) Cerwts T I’U!L
N/A N/A N/A N/A
EEnguishing Meda ;
RON=-COMBUSTABLE, USE2 EXTINGUISHING MEDIA APFPROPRIATE TO YIRE.
“Spechl Firefighting Procedures

CONTACT WITH MOISTURE OR NATER MAY GENERATE SUEFICIENT HMEAT

TO IGNITE COMBUSTIBLE MATERTALS.

Unusosl T and Expiosion Hezands
IN SMALL AMOUNTS ITS Pmmwt IN A FIRE DOEs HO‘I‘ EINDER THE USE OF

ANY STANDARD EXTINGUISHING MEDIUM.
670 East 3900 South, Saite 205, Sait Lake City, Utah, 84107, Phone (801) 262-394Z, Fax (301) 264-2039




J{. 12-02-9% B9 53 CONTINENTAL LIME + SP99263079 o
. . 181 P

Saction 'V - Data
)M Condtians ta Avod
YES MAY RERCT VIOLENYLY WITH STRONG ACIDS AND WATER.
Siable :
YES WHEN STRONG ACIDS OR WATER ARE ROT PRESENT. N
ncompaiibity (Msterjals ko Avold)
—_ - MATER, STEAM, ACIDS, OXIDANTS, FLUORINE.
Harardous Decomposition or Byproducts y
N/A
Hazaeoas Ny Docur Cardiions 10 Avad
Polymarizalion N/B
(WK Not Ooout
. 2
Section VI - Heaith Hazard Data .
] i T ) —Rgeeon T
YES YES YES

IRRITATION OR SEVERE CHEMICAYL BURNS CAN' RESULT IF QUICKLIME IS IMHALED, SWALLOWED, OR

CoMES IN CONTACT WITH THEE EYES OR SKIN. ADHERE TO CONTROL MEASUREZ IN SECTION VII.
‘CRranogenicly. NTP? —ARC Monograghs 7 TSR Ragaeied?

NG e RO

IRRITATION AND OR‘ CEPMICAL BURNS DUE TO ALFALINITY, DEHYDRATION, AND THERMAL EFFECTS.

A PERSPIRING PERSON IB ESPECIALLY SUSEPTABLE.
MAY ISRITATY RESPIRATORY TRACT DISORDERS. EYES AND “OPEN CUTS" ARE PARTICULARLY VULNERABLE.
EYES: FLUSHE IMMEDIATELY WITH PLENTY OF WATER FOR AT LZAST 15 MINUTES. CALL A PHYSICIAN.

SKIN: WASH SKIN IMMEDIATELY WITH RLENTY OF WATER.
TREALATTION: REMOVE 70 FRESE ATR. IF BREATHING HAS STOPPED PERFORM ARTIZICIARL RESEIRATION.
INGESTION: IF PERSON IS CONSCIOUS GIVE LARGE QUANTITIES OF WATER FULLOWED BY FRULT

JUICE. CALL A PHYSICIAN.

Bectian VH - Precautions for Safe Handiing and Use
B

KERP SPTLL AREA DRY AND USE DRY COLLECTION TECENIQUES TOQ COLLECT AND CONTAIN SPILLED
MATERLAL. AVOID CREATING ATRBORNE DUST. MATERIAL MAY BE RECLAIMED.
DISPOSE OF IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL ENVIRONMENTAL

REGULATIONS.
4TORE IN A DOL, DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID ANY TYPRE OF MOTSTURE.

PROTECT CONTAINERS FROM PHYSICAL DAMAGE, KEEP AWAY FROM INCOMPATIBLES (SEE SECT. V).

~ FONE
Saction V1l - Control Measures

USE NIOSI!/HSHA APPROVED RESPIRATORS IF I\IRBORNE CONCENTRATION EXCEEDS TTV.

USE TO CAPTURE DUS? AT SOURCE. /A
KEED DUST BELOW TLV. Tmit.rm-:: DUST TO DUST "COLLECTOR".
Eye Frokaction
UsSS GLOVES 7O PREVENT SKIN CONTACT. USE TIGHT FITTING SAFETY GOGGLES.

or
1ONG SIEEVED SHIRT WITH BUTTON COLLAR AND LONG PANTS EXTENDING OVER HIGE TOP WCRK BQOOTS.
USE PROTECTIVE BARRIEZR CREAM, PARTICULARLY ON WRISTS AND NECK, WASH WELL WITH 2QAE

AND WATER AFTER WORKING WITH THIS PRODUCT.
670 East 3900 South, Suite 205, Salt Lake City, Utah, 84107, Phone (301) 262-3942, Fax (801) 264-8039




MSDS, Sodium Hydroxide, Prod. No. 19539 - Ted Pella, Inc.

Page 1 of 3

¥ # TED PELLA, INC.

AR Tools for Science and Industry

Home Page

Prod. No. 19539 Sodium Hydroxide

Chemtrec Emergency Number 800-424-9300 (24 hrs a day)
Ted Pella, Inc., P.O. Box 492477, Redding, CA 96049-2477
Phone (530) 243-2200 (Mon-Fri. 6:00 to 4:00pm P.S.T.)

Material Safety Data Sheet (10-1-91)

Section 1 Product Identification:

Product Name: Sodium Hydroxide

Chemical Name: Sodium Hydroxide, solid
Chemical Family: Inorganic Base (Alkali)
Chemical Formula: NAOH
Molecular Weight: 40.00

Section 2 Hazardous Ingredients:

Component CAS # % Exposure Guidelines
OSHA-PEL || ACGIH-TLV
CL CL
Sodium Hydroxide 1310-73-2 100 2 mg/ms3 2 mg/ms

NFPA Hazard Ratings: Health: 3; Flammability: 0; Reactivity: 1
(Scale: (=Minimal, 1=Slight, 2=Moderate, 3=Serious, 4=Severe)

Sectionr 3 Physical Data:

Boiling Point, (C 760 mm hg): 1390°C

Melting Point (C): 318.4°C
Specifie Gravity (H20=1): 2.13
Vapor Density (air=1): NA
Solubility in H20O: Soluble
Evaporation Rate, (butyl acetate= 1): NA
Vapor Pressure (mm hg): NA

Percent volatile by Vol.;

Appearance and Odor: White, odorless, deliquescent pellets, flakes or granules.

NA

Section 3 Fire and Explosion Hazard Data:
Flash Point: Noncombustible

http://www.tedpella.com/msds_html/19539msd.htm
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MSDS, Sodium Hydroxide, Prod. No. 19539 - Ted Pella, Inc. Page 2 of 3

Flammable Limits: Lower: NA, Upper: NA

Extinguishing Methods: Flood with water, using care not to splatter or splash the material.
Special Fire Fighting Procedures: Wear self-contained breathing apparatus and protective
clothing.

Unusual Fire and Explosion Hazards: Can react with certain metals (AL, SN, MG, CU, etc.) to
release explosive hydrogen gas.

Section 5 Health Hazard Information:

Potential health effects (Acute and Chronic)

Extremely Toxic and Corrosive

Causes Severe Burns on Contact with any Body Tissue.

Vapor Irritating to Eyes and Respiratory Passages

Primary Routes of Entry: Inhalation, ingestion or skin contact.

Medical Conditions Aggravated by Exposure: Data not available.

Toxicity Data: ORL-RBT LDLO: 500 mg/kg

Toxicological Findings: Tests on laboratory animals indicate material may produce adverse
mutagenic effects.

Cited in registry of toxic effects of substances (RTECS).

Carcinogenicity: The material is not listed JARC, NTP, OSHA) as a cancer causing agent.

Section 6 Emergency and First Aid Procedures:

Eye Contact: Immediately flush thoroughly with water for at least 15 minutes.

Skin Contact: Immediately flush thoroughly with large amounts of water. Remove contaminated
clothing and wash before reuse.

Inhalation: Remove to fresh air; give artificial respiration if breathing has stopped.

Ingestion: Do not induce vomiting; if conscious, give water freely and get medical attention.

Get medical attention for cases of overexposure.

Section 7 Reactivity Data:

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibility (Materials to Avoid): Water, acids, chlorinated hydrocarbons, metals, organic
materials.

Conditions to avoid: Contact with moisture may generate sufficient heat to ignite surrounding
combustible material.

Hazardous Decomposition Products: None indicated.

Section 8 Special Protection Information:

Ventilation: Material should be handled or transferred in an approved fume hood or with
adequate ventilation.

Respiratory Protection: If workplace exposure limit(s) of product or any component is exceeded
(see TVL/PEL), a NIOSH/MSHA approved air supplied respirator is advised in absence of proper
environmental control. OSHA regulations also permit other NIOSH/MSHA respirators (negative
pressure type) under specified conditions (see your safety equipment supplier). Engineering
and/or administrative controls should be implemented to reduce exposure.

Protective Gloves: Nitrile or equivalent must be worn to prevent skin contact.

Protective Clothing: Impervious clothing should be worn when handling this material.

Eye Protection: Safety glasses with side shields must be worn at all times.

Other Protective Equipment: Eye wash and safety shower should be readily available.

Personal Hygiene/Work Practices: Wash thoroughly after handling. Do not take internally.

http://www.tedpella.com/msds_html/19539msd.htm 7/24/2003



MSDS, Sodium Hydroxide, Prod. No. 19539 - Ted Pella, Inc. Page 3 of 3

Section 9 Environmental and Disposal Data

Action to Take in for Spills/Leaks: Evacuate the area of all unnecessary personnel. Wear suitable
protective equipment listed under Section 8.

Eliminate any ignition sources until the area is determined to be free from explosion or fire
hazards. Contain the release and eliminate its source, if this can be done without risk. Take up
and containerize for proper disposal as described under disposal.

Comply with local, state and Federal regulations on reporting releases. Refer to regulatory
information for reportable quantity and other regulatory data.

Waste Disposal Considerations: Material does not have an EPA waste number and is not a listed
waste, however consultation with a permitted waste disposal site (TSD) should be accomplished.

Always contact a permitted waste disposer (TSD) to assure compliance with all current local, state
and Federal regulations.

Section 10 Special Precautions:

Precautions to Be Taken in Handling and Storing: Keep container tightly closed.

Do not breathe dust or vapor.

Store in a dry, well-ventilated area away from acids, metals, explosives, organic peroxides and
easily ignitable materials.

While making solution add slowly to surface of solution to aveid violent splattering.

Do not get in eyes, on skin or on clothing.

Retained residue may make empty containers hazardous; use caution.

Section 11 Regulatory Information:

Sodium Hydroxide - CERCLA -RQ (LBS.): 1000

Sodium Hydroxide - OSHA Floor List: Y

TSCA Inventory: The CAS number of this product is listed on the TSCA Inventory.

Section 12 Transport Information:
DOT Proper Shipping Name: Sodium Hydroxide, Dry Solid
DOT ID Number: UN1823

Revision History:
8-1-84, 5-1-85, 6-18-87, 10-27-87, 1-26-89, 5-19-89, 3-1-91

NA= Not available

Ted Pella, Inc. makes no warranty of any kind regarding the information furnished herein. Users
should independently determine the suitability and completeness of information from all sources.
‘While this data is presented in good faith and believed to be accurate, it should be considered only
as a supplement to other information gathered by the user. It is the User's responsibility to assure
the proper use and disposal of these materials as well as the safety and health of all personnel who
may work with or otherwise come in contact with these materials.

http://www.tedpella.com/msds_html/19539msd.htm 7/24/2003



CHILEAN NITRATE CORPORATION

Material Safety Data Sheet

SECTION | IDENTIFICATION
Chamicai Name Chamicai Family Cas No. )
SODIUMNITRATE MITRATES 7631-99-4
Trade Name Synonyms Pearcent {Min.)

NITEROX™ MNone 93.4
Chemical Formula Description White Mal. Wt.
NANO3 Prills (Pellets) Solld 85.01

SECTION | MANUFACTURER INFORMATION
Manutacturar's Name Emergency Talepnone Numbers
Sociedad Quimica y Minera de Chiie, S.A. Chemtrec 800-424-930¢ Chilian Nitrate 804-640-7270
Address Teiephone Number For Informaticn
Chilean Nitrate Corporation 804-640-7270 Telex 823427
Town Point Center, 150 Boush St. Suite 701 Date Prepared
Nortolk, Virginia 23510 May 4, 1989

SECTION 1l INGREDIENTS

Cther Limits Significant
Component QSHA PEL ACGIH TLV Recommended ] Effacts
No Information None No Information None
Sodium Nitrate Avallabie Established -Avaliable [ Established
SECTION IV FIRE AND EXPLOSION HAZARD DATA
Flash Point L o Flammable Explosive Limits
(Method Used) Flammable Limits OSHA Classification Upper Lower
Not Appiicable Nat Applicable Class 1 Oxidizer App'f&b;. Agp’f.‘i.:.b.,

Extinguishing Media

Small Fires: Dry Chemical, COz, water spray or foam

Large Fires: Water spray, fog or foam __

Special Fira Fighting Procedures .

Remove containers from fire if possible without risk, Cocl containers exposed to flames with water. Use NIOSH/
MSHA approved selt-contzined breathing apparatus where this material is involved In a fire.

Unusual Fire and Explosion Hazards

Oxidizer. Keep away from reducing agenis, wiil explode if heated to 1,000°C in presence of reducing agents, |-
organic materials or mixed with cyanides. Yieids toxic gaseous oxides when heated.

SECTION V HEALTH HAZARD DATA

Health Hazards Acute Exposure: (rritation of skin and/or mucous membranes. Ingestion of large amounts causes
viclent gastroenteritis. Chronic exposure: Anemia, methemoglobinemia, nephritis. Routes of axposure Inciude
inhaiation, skin contact and ingeatlon.

Symptoms of Cverexposure: Dizziness, abdominal cramps, vomiting, headache, mental impairment, cyanosis.

Carcinogenicity: Sodium Nitrate has not been directly implicated as a carcinogen. A constant orzl intake of nitrate
containing toods or water could iead to formation ot carcinogenic N-Nitroso compounds.

EMERGENCY FIRST AID PROCEDURES

SKIN Flush thoroughly with water

EYES Fiush with water for 15 minutes, cail a physician,

INGESTION  Drink water, inducs vomiting by sﬁcking tinger down throat, call a physician.

INHALATION Remove victim to fresh air, call a physician.




CHEMICAL NAME: SODIUM NITRATE

SECTION VI TOXICOLOGY (Prodtict)
Acute Oral LD 50 4.3 G/Kg (RATS) Carcinoganic: nat known to be carcinogenic '
Acute Dermal LD 50 Not Determined _ Mutagenic: not know to be mutagenic
Acute Inhalation LC 50 Not Determined Eys irritation: may be an irritant

Primary skin irritation: may be an lrritant
Principal routes of absorption

QOral, Inhaistion, skin

Eftects of acute exposura dizziness, sbdominai cramps, vomiting, hesdache, mental \mpairment, cyanosis, may cause skin, 3yo
and mucous membeane irrtation.

Effects of chronic exposura
Nons expectad at industriai use levels

SECTION Vil

Stability (under normal conditions)
Stabie X ___ Unstable

Hazardous Polynarization
May occur Willnotocour X

REACTIVITY DATA

Incompatability (material to avoid) avoid contact with reducing
agents and flammable or combustible materiais.

Hazardous decomposition: products oxides of nitrogen.

SECTION Vil PHYSICAL DATA

Bailing Point (°C) Malting Point (°C) Vapor Pressure (MM/Hg) Appearance

Not Applicable 308.8 Not Applicable White Prills {Pallets)

Solubility in water Specific Gravity (H:0=1) vapor Density (Air=1) Evaporation rate

Soluble 2.28 Mot applicabie Mo Information available
SECTION X SAFE HANDLING & USE PRECAUTIOL

Waste Disposal Method

| regulations.

. Cther precautions
Senttary landfill in accordance with federai, stste and local

Wood 2nd empty paper bags used to hold this product should
be removed from the premises.

Steps o be takan in case matarial is raleased or spilled wear
Iimpervious gioves, boots, wear goggles, coveralis. Wear
NIOSH/MSHA approved dust respirator. Sweep orshovel
up spilied material.

Handling and storing pracautions store away from
Reducing agents and liqulds of low flashpoints. Storage
arsa shouid be coal, dry, weil ventilated and fireproot.

Coveralls and impervious boots

SECTION X CONTROL MEASURES
Respiratory protection Ventilation
NIOSH/MSHA - Approved dust type respirator Mechanicsi (General)
Protectiva gioves ' Eye Protection
mpervious - Butyl of rubber Goggles
Other protective clothing or equipment Work/hygenic practices

- precautions and wash skin and clothing after contact _

Follow recommendations in section X sate handling & use

Material contained herein complys with OSHA's hazard communication standard. 29 CFR 1910. 1200. Standard must be consuited for

specific requirements.

The information contained herain is to the best of our knowledge and belief, accurate. However Chilean sodium nitrate is sold without
represantations or warranties, axpress or implied, of fitness for use or purposa or of merchantibility beyond the description of said materal
on tha face hereof, and is soid on the condition that selier shall not be liable for accident, injury, or damage occasioned during oF resuiting
from the transporation, handling, storage, sale or use of the material.

information fumished by: M. Hall & H. Conrad, Date: May 4, 1983

Chilean Nitrate Corporation
Town Poirt Center, 150 Boush Street, Suita 701
Norioik, Virginia 23510
Chemtrec: 500-424-9300 Emergency Telephone: 804-540-7270



THATCHER COMPANY P.O. BOX 27407 SALT LAKE CITY, UTAM 84127 (801) §72-4587

FAX (801) 87246086

CHEM

MATERIAL SAFETY DATA SHERT

MSDS Date: April 12, 185956
Emergency Contact: 1-800-424-%300

SECTION I

FPRODUCT NAME: Sulfur Dioxide
SYNONYMS: Sulfurous (Acid) Anhydride, Sulfurous Oxide, Sulphur Dioxide
PORMULA: SO,

DQT SHIPPING INFORMATION: Sulfur Dioxide, Liquified, 2.3, TN 1079;
Hazard 2Zone C; Poison - Inhalation Hazard

N - 14} RED
HAZARDOUS MATERIAL | CAS NUMBER | WT % | EXPOSURE LIMITS IN AIR
Sulfur Dioxide | 7446-09-5 {--e--- | BEL/TLV = 2 ppm (TWA)
SECTION III - PHYSTICAL DATA

BOILING POINT (F): -10 °C {14 F) @ 760 mm Hg SPECIFIC GRAVITY (at 0 °C}:
1.43¢

VAFOR PRESSURE (mm Hgl): (at 20 °C) 2475 % VOLATILE, BY VOLUME: 100%
VAPOR DENSITY f(ailr = 1l}: 2,928 g/L {780) EVAPORATION RATHE: abt 40 g/m?/s
® 21 °C

SCLURILITY IN WATER: 11.92 % by wt @ 15 °C

APPEARRNCE AND CODOR: Colorless gas or liguid. Strong pungent oder.

TEATCHER. COMPANY COF NEVADA TEATCHMER CUMPANY/LAS VRGAS DIVISION CIATCHER, COMPANY OF MONTANA
2.0, Box 548 450 W. Lake Mmad Doive 3200 Rager Dr:ve
Tarlin, Nevada 53pa2 Henderson, Hevada 35014 Migsoula, Moortana 55801
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(702) 754-6335 {762} Se4-7622 (406} 721-3479
AT T02-754-6167 FAX 702-564-2818 FAI 4U6-721-345Y9

MATERIAL SAFETY DATA SHEET
Page 2
PRODUCT NAME: Sulfur Dioxide
- IRE EXP

FPLASH PQINT:
Nenflammable

FLAMMARLE LIMITS:
Lel: N/A Uel: N/2

EXTINGUISHING MEDIA:

Use appropriate media to extinguish source of fire,

SEPECTAL FIRE-FIGHTING PROCEDURRES:
Remove Sulfur Dioxide containers from fire zone :f possible. Apply water

to cool containers unless there is a sulfur dioxide leak. In presence of
50;, use self-contained breathing apparatus and full protective cleoth-
ing.@as tight suits required in extreme {> 1000 rrm} concentrations of
50; gas.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Cylinders and ton containers will vent through the fusible plug ac 71° C

{160° F} . Tank cars and tank trucks are fitted with safety relief valves
and will vent at 1,550 kPa (225 psig) or 944 kPa {137 psig)in a fire or
when unduly high pressure is applied; e.g., excessive air padding.
Sulfur dioxide is not explosive.

N ¥V - I
STABILITY:
|x] stable | | Unstable
HAZARDOUS POLYMERIZATION:
fx| Will not cecur | | Will occur

CONDITIONS OR MATERIALS TO AVOILID:
Avoid exposure to meoisture and high temperatures. Moist gas corrodes

most metals. Reacts with water. Reacts vigorously with strong alkalies
and oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS:

Dees not decompose, but will react with water or steam to produce
corresive products.

VI _- TH D2’
NFPA HAZARDOUS RATING: Bealth = 2 Flammability = © Reactivity = @

Carcinegenic Listing: NTP IARC MONOGRAPHS OSHA 23 CFR 1810
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MATERIAL, SAFETY DATA SHEET
Page 3

PRODUCT NAMR: Sulfur Dioxide

ENTRY ROUTBS & EFFECTS OF OVEREXPOSURE:

Contact:

Ichalation:

Ingestion:

Liquid Suifur Dioxide can cause frost bite and skin burns.
S0y eonverts toc sulfurous acid in meist environments which
may cause skin irritatioms. Corneal burns, opacification and
biindness may result if liguid $SQ; is splashed in the eyes.
Sulfur dioxide can penetrate the intact cornea and cause
iritis,

Acute exposure may result in dryness and irritaticn of the
neose and threoat, cheking, sneezing, coughing and broncho-
Spasm. Severe exposure may cause death through systemic
acidesis, pulmonary edema or from regpiratory arrest.
Prolonged or repeated exposure may cause impaired lung
function, breonchitis, nacking cough, nasal irritation and
discharge, increased fatigue, alteratien in the senses of
taste and smell, and longer duraticn of commen colds. Dental
caries, lossg of fillings, gum disorders and the rapid and
painless destruction of teeth may result from overexposure.

Causes severe burns to the mouth, throat and
gastrointestinal system.

STATEMENT OF PRACTICAL TREATMENT:

Contact:

Inhalation:

Ingestion:

Flush exposed area thoroughly with water for at least 15
minutes. Start flushing while removing contaminated
clething. If irritation persists, repeat flushing. Qktain
medical attention immediately. Treat frostbite by
immediately immersing affected area in warm water until the
skin has warmed up and turned pink. Obtain medical zttentien
immediately. For eyes, immediately flush with cool water for
at least 15 minutes and get immediate medical attention.

Move victim to fresh air. If breathing has s=stopped, begin
artificial respiration. Give CPR if there is no breathing
and no pulisa, Obtain medical attentien immediately,

Since material is a gas at room temperature. ingestion is
unlikely to ocecur. If victim is alert and net convulsing,
give several glasses of water or milk. Do not induce
vomiting. If spontanecus vomiting occurs, have victim lean
forward with head down and give more fluids. Do not give
anything by mouth to an unconscious or convulsing pexrson.
Obtain medical attenticn immediately.

NOTE TO PEYSICIAN: No specific aptidote is available. All treatments should be
based on cbserved signs and symptoms ¢f distress in the patient. Consideration
should be given to the Possibility that overexposure to materials other than



this product may have occurred.

MATERIAL SAFETY DATA SHERET
Page 4

PRODUCT MAME: Sulfur Dicxide

HANDLING AND STORAGSE PRECAUTIONS:
Only trained personnel using appropriate protective equipment should
handle Sulfur dioxide. Avoid breathing gas. Do not get in eyes, on skin
or on clothing. Store in a cool, dry area in properly designated
pressure vessels. Keep away from heat sources. Segregate from
combustible material.

STEPS TQO BE TAXEN IF MATERIAL SPILLS OR LRAKS:
Move unprotected personnel upwind. If a S0, container is leaking, try to
position it so that gas, zather than ligquid, leaks. Using full
protective eguipment, apply emergency sealing device if possible. Cover
leak area with tarpaulin or plastic sheet to limit spread of S5C;.
Leaking SC, cylinder should never be immersed in water. Neutralize with
dilute solutions of scoda ash, caustie soda, hydrated lime or sodium
bicarbonate. Maintain alkaline pH during neutralization. Alkaline
soluticns must be oxidized before disposal due to their oxygen demands.

WASTE DISPOSAL METHQOD:
Alkaline golutions must be oxidized before disposal due to their oxygen

demands. Dispose of waste material at an approved wasSte treatmernt
/disposal fagility, in accordance with leceal, gtate and federal
regulations. Do not dispose of waste with normal garbage or to sewer
systems.

- _SPE TE ON

RESPIRATORY PROTECTION:
NIOSH/MSHA approved air-purifying respirator equipped with acid oas
cartridges for concentrations up to 20 ppm. Air-supplied respirator for
higher or unknown concentrations.

VENTILATION:
Local exhaust ventilation preferred. 50, should be collected and

neutralized in a suitable scrubbing system.

EYE PROTECTION:
Tight £fitting chemical goggles and face shieid,

SRIN PROTECTION:
Heavy-weight coveralls, safety boots and insulated impervious gloves.

OTHER PROTECTIVE EQUIPMENT:
Impervious gas-tight overall body protection depending on exposure.
Safety showers and eyewash stations should be readily available in an
area not likely to be affected by a release c¢f Sulfur dioxide, and near
storage and handling areas. Insulated gloves should be worn if liquid
contact is anticipated.



PRODUCT NAME:

ACGIH

-
el

TARC

OSHA
N/A

PEL
TLV

STEL

MATERIAL SAFETY DATA SHRET
Page 5

Sulfur Dioxide

American Conference of Governmental Industrial Hygienists
Ceiling Level

Intermational Agency for Ressarch on Cancer: Monographs
Occupational Safety and Health Administration

Mot applicable

National Teoxieology Program: Annual Report on Carcinogens
Permissible Exposure Level (OSHA)

= Thresheld Limit Value (ACGIH)
= Time Weighted Average over 8 Hours
= Short Term Exposure Limit (ACGEIH)

Not Determined

This information is, to the best of ocur knowledge, accurate but may not be
complete. THATCHER COMPANY furnishes this information in good faith, hus
without warranty, representation or guarantee of its accuracy, completeness,
or reliability.



Date Issued: 1958-01-Q6
Supersedes: 18397-07-15
TEXACD 845720
MATERIAL SAFETY DATA SHEET
NOTE: Read and understand Material Safety Data Sheet before handling or
disposing of product.

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MATERIAL IDENTITY
Produet Coce and Name:
01854 ATF MERCON/DEXRON III
Chemical Name and/or Family ‘or Description:
Transmission Fluid

Manufacturer’s Name and Address:
TEXACO LUBRICANTS COMPANY
P.0. Box 4427
Houston, TX 77210-4427

Telaphone Numbers:
Transpartation Emergency-Company : (214) B3I1-3400
CHEMTREC (USA): (800) 424=-9300
In Canada : (BOQ) 5&67-7455

Health Emergency -Company : (914) 831-3400
General MSDS Assistance : (814) 838-7204
Texaco FaxBack Systam : (713) 432~3383
Tectnical Information -Fuels : (214) 83B-7336

-Lubricant/: (800) 782-7852(Option 4)
Antifreaezes/Fuel Additives
-Selvents/Chemicals : (800) B876-3738

2. COMPOSITION/INFORMATION ON INGREDIENTS

THE CRITERIA FOR LISTING COMPONENTS IN THE COMPOSITION SECTION IS AS FOLLOWS:
CARCINOGENS ARE LISTED WHEN PRESENT AT ©.1 % QR GREATER; COMPONENTS WHICH ARE
OTHERWISE HAZARDOUS ACCORDING TO QSHA ARE LISTED WHEN PRESENT AT 1.0 % OR
GREATER; NON-HAZARDOUS COMPONENTS ARE LISTED AT 3.0 % OR GREATER. THIS IS5 NOT
INTENDED TO BE & COMPLETE COMPOSITIONAL DISCLOSURE. REFER TO SECTION 14 FOR
APPLICABLE STATES/ RIGHT TO KNOW AND OTHER REGULATORY INFORMATION.

Product and/or Component{s) Carcimogenic According to:
DSHA IARC NTF OTHER NONE

- - _ - X

Composition: {Sequence Number and Chemical Name)

Seq. Chemical Name CAS Number Range in %

01 # Solvent-cdewaxed heavy paraffinic petroleum 64742-685-0 35.00-49.99
distiliates

02 # Hydrotreated ltight paraffinic petrolieum 64742-55-8§ 35.00-49.99
distillate

03 # Hydrotreated light naphthenic petrolsum 84742-53-6 1.00-2.98
distiiiates

04 * Polymethacrylate S50BE7-56-5 1.00-2.99

05 * Boronated substituted succinimide 1.00-2.99

PRODUCT IS NON-HAZARDOUS ACCORDING TO OSHA {1810.1200).

* COMPONENT IS HMAZARDOUS ACCDRDING TO OSHA.

# COMPONENT, BY DEFINITION, IS CONSIDERED HAZARDOUS ACCORDING TO OSHA
BECAUSE IT CARRIES THE PERMISSIELE EXPOSURE LIMIT (PEL) FOR MINERAL OIL
MIST. .

Exposure Limits referenced by Seguence Number in the Composition Section

Sea. Limit

01 5 mg/m3 TWa-05HA (MINERAL QIL MIST)
o} 5 mg/m3 TWA-ACGIH {MINERAL OIL MIST)
01 10 mg/m3 STEL ACGIH {MINERAL OIL MIST)
02 5 mg/m3 TWA~OSHA {MINERAL OIL MIST)
02 5 mg/m3 TWA-ACGIH (MINERAL OIL MIST)
oz 10 mg/m3 STEL ACGIH (MINERAL OIL MIST)
03 5 mg/m3 TWA-0SHA (MINERAL QIL MIST)
03 5 mg/m3 TWA=-ACGIH (MINERAL DIL MIST)

Q3 10 mg/m3 STEL ACGIH (MINERAL QIL MIST)

PAGE: 1
N.O. - NOT DETERMINED N.A. - NOT APPLICABLE N.T. - NOT TESTED
< - LESS THAN > - GREATER THAN

- A N



PRODUCT GODE: 01854 Date Issued: 1998-01-0B
NAME: ATF MERCON/DEXRON III Supersedes: 1987-07-15

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW
Appearance:

Red 1iguid
Qdor:

Slight additive cdor

WARNING STATEMENT
NONE CONSIDERED NECESSARY

HMIS NFPA
Health: 1 Reactivity: O Health: 1 Reactivity: ©
Fiammabitity: 1 Special I Flammability: 1 Special .

POTENTIAL HEALTH EFFECTS
EYE SKIN INHALATION INGESTION
Primary Route of Exposure: X X X _
EFFECTS OF OVEREXPOSURE
Acute:
Eyes:
May cause minimal irritation, experienced as temporary discomfort.

Skin:
Brief contact may cause slignht irritation. Prolonged gontact, as with
clothing wetted with material, may cause more severe irritation and dis-
comfort, seen as local redness and swelling.

Cther thanm the potential skin irritaticn effects noted above, acute (short
term) adverse effects are not expected from brief skin contact; see other
effects, beiow, and Section 11 for informaticn regarding potential long
term effects.

Inhalation:
Vapors or mist, in excess of permissible concentrations, or in unusuaily
migh concentrations generated from spraying, heating the material or as
from exposure in poorly ventilated areas or confined spaces, may cause
irritation of the nese and throzt, headache, nausea, and drowsiness.

Ingestian:
Tf more than several mouthfuls are swallowed, abdominal discomfort, nausea,
and diarrhea may cccur.

Sensitization Properties:
Unknown,

Chronic:
No adverse effects have been documented in humans as a result of chronic
exposure. Section i1 may contain applicable animal data.

Medical Conditions Aggravated by Exposure:
Because of its irritating properties, repeated skin contact may aggravate
an existing dermatitis {skin condition).

Other Remarks:
None

4. FIRST AID MEASURES

Eyes:
Flush eyes with plenty of water for several minutes. Get medical
attention if eye irritation persisis.

Skin: -
wash skin with plenty of scap and water for several minutes. Get medical
attention if skin irritation develops or persists.

Ingestion:
If more thar several mouthfuls of this material are swallowed, give two
glasses of water (16 oz.). Get medical attention.

PAGE : 2
N.D. = NOT DETERMINED N.A. - NOT APPLICABLE N.T. = NOT TESTED
< - LESS THAN > - GREATER THAN
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' PRODUCT CODE: ©1854 Date Issued: 1998-01-06 §;§
NAME: ATF MERCON/DEXRON III Supersedes: 1997-07-15

4. FIRST AID MEASURES (CONT)

Inhalation:

If irritation, headache, mausea, or drowsiness occurs, remove to fresh air.
Get medical attention if breathing becomes di{fficult or respiratory
irritation persists.

Dther Instructions:

Remove and gry-clean or launder clothing soaked or soiled with this
material before reuse. Dry cleaning of contaminated clothing may be

nore effective than normal laundering. Inform individuals responsible for
cleaning of potential hazards associated with handling contaminated
cicthing.

S. FIRE-FIGHTING MEASURES

Ignition Temperature - AIT (degrees F):
Not cdetermined.
Flash Point (degrees F}:
> 350 (COC}
Flammable Limits {%):
Lower: MNot determinad.
Upper: Not determined.

Recommended Fire Extinguishing Agents And Special Procedures:
\Use water spray, dry chemical, foam, or carbon dioxide to extinguish
flames. Use water spray to cool fire-expeosed containers. Water or
foam may cause frething.

Unusual or Explosive Hazards:
None

Extinguishing Media Which Must Not Be Used:
Not determined.

Sspecial Protective Equipment for Firefighters:
Wear full protective cleothing and positive pressure oreathing apparatus.

5. ACCIDENTAL RELEASE MEASURES (Transportation Spills: CHEMTREC (800)424-3300)

Procedures in Case of Accidental Release, Breakage or Leakage:
Ventilate area. Avoid breathing vaper. Wear appropriate personal
protective eguipment, including approprizte respiratory protection. Contain
spill if possible. Wipe up or absorb on suitable material and shovel up.
Prevent entry intc sewers and waterways. Avoid contact with skin, eyes aQr
clothing.

I¥ more than 1,333,333 pounds of product is spilied. then report spill
accerding to SARA 304 and/or CERCLA 102(a) requirements, unless product
qualifies for the petroleum exemptior (CERCLA Section 101{(14)).

7. HANDLING AND STORAGE

Precauticns to be Taken in
Handling:
Minimum feasible handiing temperatures should be maintained.

Storage:

Pariods of exposure to high temperatures sheould be minimized. Water
contamination should be avoided.

§. EXPOSURE CONTROLS/PERSONAL PROTECTION

Protective Equipment (Type)
Eye/Face Protection:
Safety glasses, chemical type goggles, or face shiaid recommanded tO
prevent eye contact.

Skin Protection:
Workers should wash exposed skin several times daily with scap and water.
Soiled work clothing should be laundered or dry-cleaned.

PAGE: 3
N.D. - NDOT DETERMINED N.A, ~ NOT APPLICABLE N.T., = NOT TESTED
< - LESS THAN > - GREATER THAN
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PRODUCT CODE: 012854 Date Issued: 1998-01-06 §;§
NAME: ATF MERCON/DEXRON III Supersedes: 1997-07-15

8. EXPOSURE CONTROLS/PERSONAL PROTECTION (CONT)

Respiratory Preotection:
Airborne concentrations should be kept to lowest levels possible. If
vapar, mist or dust is generated and the occupational exposure 1imit of the
product, or any component of the product, is exceeded, use appropriate
NIOSH or MSHA approved air purifying or air supplied respirator after
determining the airborne concentration of the contaminant. Air supplied
respirators should always be worn when airborne concentration of the
contaminant or oxygen content is unknown.

Yentilation:
Adequate to meet component occupational exposure limits (see Section 2).

Expasure Limit for Total Product:
Nome established for product; refer to Section 2 for component
exposure limits.

8. PHYSICAL AND CHEMICAL PROPERTIES

Appearance:
Red 1iquid
Odor:
S1light additive odor

Boiling Point (degrees F):
Not determined.

Melting/Freezing point (degrees F):
Not applicable.

Specific Gravity (water=1):
.863

pH of undiluted product:
Net appiicable.

Vapor Pressure:
Not determined.

Viscosity:
» 20 ¢S5t at 40.0 C

vOC Content:
38 g/L

Vapor Density (air=1}:
Mot determined.

5o0lubility in Water (%):
Not determined.

Dther: None

10. STABILITY AND REACTIVITY

This Material Reacts Violently With:
(If Others is checked below, See comments for details)
Air water Heat Strong Oxidizers Others None of These
X

Comments:
None

Products Evolved When Subjected to Meat or Combustion:
Toxie levels of carbon monoxide, carbon dioxide, irritating aldehydes and
ketones.

Hazardous Polymerizations: DO NOT OCCUR

PAGE: 4
N.D. = NOT DETERMINED N.A. - NOT APPLICAELE N.T. = NOT TESTED
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PRODUCT CODE: 01854 Date Issued: 1998-01-06
NAME: ATF MERCON/DEXRON III . Supersedes: 1887-07-15

11. TOXICOLOGICAL INFORMATION

TOXICOLOGICAL INFORMATION{AMNIMAL TOXICITY DATA)
Median Lethal Dose
Oral: -
LD50 Believed to be > 5.C0 g/kg (rat) practically mon-toxic
Inhalation:
Not determined.
Dermal:
LD5C Believed to be > 2.00 g/kg (rabbit) practically nmon-toxic
Irritation Index, Estimation ef Irritation (Species)
5kin:
{(Draize) Believed to be > .50 - 3.00 /5.0 (rabbit) slightly irritating
Eyes:
{Draize) Believed to be < 15.00 /110 (rabbit) no appreciable effect
Sensitization:
Not determined.
Other:
Some low viscosity naphthenic oils have caused skin irritation and skin
tumors in laboratory animals when repeatedly applied and left in place
betwaen applications. The significance of this effect to humans has not
pean establilshed.

1Z2. DISPUSAL CONSIDERATIDNS

Waste Disposal Methods
This product has been evaluated for RCRA characteristics and does neot meet
the criteria of a hazardous waste {f discarded in its purchased form.
Under RCRA, it is the respeonsibility of the user of the product to deter-
mine at the time of disposal, whether the product meets RCRA criteria for
mazardous waste. This is because product uses, transformations, mixtures,
processes, etc. may render the resuiting materials hazardous.

Remarks
Namre

13. TRANSPORT INFORMATION

Transportation

DOT:
Proper Shipping Name:
Not regulated

IMDG:
Proper Shipping Name:
Nat regulated

ICAD:
Proper Shipping Name:
Net regulated

TDG:
Proper Shipping Name:
Not regulated

14. REGULATORY INFORMATION

Federal Regulations:
SARA Title IIl:
Section 302/304 Extremely Hazardous Substances

Seqg. Chemical Name £AS Number Range in %
o1 Hydrochieric acid T647-C1-0 0.004725
Section 302/304 Extremely Hazardous Substances (CONT)

Seq. IPQ RO

1 500 5000

Section 311 Hazardous Categorization:
Acute Chronic Fire Pressure Reactive N/&
X
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PRODUCT CODE: 01854
NAME: ATF MERCON/DEXRON III

Bate Issued: 1998-01-06 % ; @

Supersedes: 1987-07-15

14, REGULATORY INFORMATION (CONT)

Section 313 Toxic Chemical
Chemical Name

CAS Number Concentration

None

CERCLA 102(a)/DOT Harardous Substances:

Seg. Chemical Name

(+ indicates DOT Hazardous Substance)

CAS Number Range in %

Q1+ Xylene
02+ Phosphoric acid
03+ Hydrochloric acid

04+ Propenoic acid, ethyl ester

05+ Ethylbenzene

1830-20~7 0.0075

T664-38=-2 0.004725

7647-01-C Q.004725
140-88~-5 ©.004725
100-41-4 £.0016875

CERCLA/DOT Hazardous Substances (Sequence Numbers and RQ’s):

S5eg. RO

o1+ 100
o2+ 50060
Q3+ 5000
04+ 1000
05+ 1000

TSCA Inventory Status: )
This preduct, or its components, are listed on or are exempt from the
Toxic Substance Centrol Act (TSCA) Chemical Substance Inventory.

Other:
Texaco has performed a risk assessment on this product which indicates that
no California Proposition 65 warnings are required.

State Regulations:
california Proposition £€5:
The following detectable compeonents of this product are substances,
or belong to classes of substances, known to the State of California
to cause cancer and/or reproductive toxicity.
Chemical Name CAS Number
Propenoic acid, ethyl ester 140-B88-5

International Regulations:

WHMIS Classification:
Not controlled

Canada Inventory Status:
This product, or its components, are listed ohn or are exempt from the
Canadian Domestic Substance List (DSL).

EINECS Inventory Status:
Not determined.

Australia Inventory S5tatus:
Not determined.

Japan Inventory Status:
Not determined,

15. ENVIRONMENTAL INFORMATION

Aquatic Toxicity:
Not determined.

Mability:
Not determined.

Persistence and Biodegradability:
Net determined.

Potential to Bioaccumulate:
Not evaluated.

Remarks:
Not evaluated.
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PRODUCT CODE: Q1854 - Date Issued: 15898-01-06
NAME: ATF MERCON/DEXRON III Supersedes: 1897-07-15

16. OTHER INFORMATION

None

THE INFORMATION CONTAINED HEREIN IS BELIEVED TO BE ACCURATE. IT IS PROVIDED
INDEPENDENTLY OF ANY SALE OF THE PRODUCT FOR PURPOSE OF HAZARD COMMUNICATION
AS PART OF TEXACO’S PRODUCT SAFETY FPROGRAM. IT IS NOT INTENDED TO CONSTITUTE
PERFORMANCE INFORMATION CONCERNING THE PRODUCT. NO EXPRESS WARRANTY, OR
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE IS
MADE WITH RESPECT TO THE PRODUCT COR THE INFOQRMATION CONTAINED HEREIN. DATA
SHEETS ARE AVAILABLE FOR ALL TEXACD PRODUCTS. YOU ARE URGED TO DBTAIN DATA
SHEETS FOR ALL TEXACO PRODUCTS YOU BUY, PROCESS, USE QR DISTRIBUTE AND YOU
ARE ENCOURAGED AND REQUESTED TO ADVISE THOSE WHO MAY COME IN CONTACT WITH
SUCH PRODUCTS QOF THE INFORMATION CONTAINED HEREIN.

TO DETERMINE APPLICABILITY OR EFFECT OF ANY LAW OR REGULATIDN WITH RESPECT TO
THE PRODUCT, USER SHOULD CONSULT HIS LEGAL ADVISOR QR THE APPROPRIATE
GOVERNMENT AGENCY., TEXACO DOES NOT UNDERTAKE TO FURNISH ADVICE ON SUCH
MATTERS.

Date: 1998-01-06 _ New X Revised, Supersedes: 1987-07-15
Date printed: 1398-06-03

Ingquiries regarding MSDS should be directed to:
Texacs Inc.
Manager, Product Safaty
F.0. Box 509
Beacon., N.Y. 12508

PLEASE SEE NEXT PAGE FOR PRODUCT LABEL
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PRODUCT CODE: 01854 . Date Issued: 1988-01-06 %Ig

NAME: ATF MERCON/DEXRON III Supersedes: 1997-07-15

17. PRODUCT LABEL Label Date: 1998-01-08

READ AND UNDERSTAND MATERIAL SAFETY DATA SHEET BEFQORE HANDLING OR DISFOSING
OF PRODUCT. THIS LABEL COMPLIES WITH THE REQUIREMENTS OF THE OSHA HAZARD
COMMUNICATION STANDARD (29 CFR 1810.1200) FOR USE IN THE WORKPLACE. THIS
LABEL IS5 NOT INTENDED TD BE USED WITH PACKAGING INTENDED FOR SALE TO CONSUMERS
AND MAY NOT CONFORM WITH THE REQUIREMENTS OF THE CONSUMER PRODUCT SAFETY ACT
OR OTHER RELATED REGULATORY REQUIREMENTS.

01854 ATF MERCON/DEXRON III
WARNING STATEMENT
NONE CONSIDERED MECESSARY

PRECAUTIONARY MEASURES
-Avoid prolonged breathing of vapor, mist, or gas.
~Workars should wash exposed skin several times daily with
sgap and water,
FIRST AID
Eye Contact:
Fiush eyes with plenty of water for several minutes. Get medical
attention if eye irrttation persists.
Skin Contact:
wash skin with plenty of soap and water for several mirutes. Get medical
attention if skin irritation develops or persists.
Ingestion:
If more than several mouthfuls of this material are swallowed, give two
glasses of water (16 oz.). Get medical attention.
Inhalation:
If irritation, headache, nausea, or drowsiness ggours, remove to fresh air.
Get madical attention if breathing becomes difficult or respiratory
irritation persists.
Note to Physician:
None
FIRE
In case of fire, use water spray, dry chemical, foam or carkon dioxide.
Water may cause frothing. Use water spray to cogl fire-exposed contalners.

If more than 1,333,333 pounds of product is spilled, then report spill
according te SARA 304 and/or CERCLA 102(a) reguirements, unless product
gualifies for the petrcleum exemption (CERCLA Section 101(14}).

Chemical Name CAS Number Range in %

# Solvent-dewaxed heavy paraffinic petroleum 684742-65-0 35.00-42.99
distillates

# Hydrotreated light paraffinic petroleum §4742-55-8 35.00-49.899
distiilate

# Hydrotreated light naphthenic petroleum 64742-53-¢ 1.00-2.82
distiliates

* Polymethacrylate 50867-855-5 1.00-2.29

* Boronated substituted succinimide 1.00-2.88

PRODUCT IS5 NON-HAZARDOUS ACCORDING TO OSHA (1910.1200).

» COMPONENT IS HAZARDOUS ACCORDING TO OSHA.

4 COMPONENT, BY DEFINITION, IS CONSIDERED MAZARDOUS ACCORDING TO DSHA
BECAUSE IT CARRIES THE PERMISSIBLE EXPOSURE LIMIT (PEL) FOR MINERAL OIL
MIST.

Pennsylvania Special Hazardous Substance(s) CAS Number Range in %
None :
HMIS NFPA
Health: 1 Reactivity: C Health: 1 Reactivity: O
Flammability: 1 Special R Flammability: 1 Special S

Transpertation
DOT:
Proper Shipping Name:
Not regulated
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PRODUCT CODE: 01854
NAME: ATF MERCON/DEXRON III

Date Issued: 1938-01-06 w
Supersedes: 13997-07-15

17. PRODUCT LABEL (COQNT)

Label Date: 1998-0Q1-0G

CAUTION: Misuse of empty containers cam be hazardous. Empty ¢ontainers can
pe hazardous if used to store toxic, flammable, or reactive
materials. Cutting or welding of ampty containpers mighit cause
fire, explosion or toxic fumes from residuss. Do not pressurize
or expose to open flame cr heat. Keep contatner closed and drum

bungs in place.

Manufacturer’s Name and Address:
TEXACO LUBRICANTS COMPANY
P.0O. Box 4427
Houston, TX 77210-4427

TRANSPORTATION EMERGENCY Company:
CHEMTREC:

HEALTH EMERGENCY Company:

(914) 831-3400
(800) 424-9300

(214) 831~3400



APPENDIX D

SUMMARY OF WATER REQUIREMENT CALCULATIONS FOR THE MILL/TDF
SITE

July 2003 Crown Resources Corporation 023-2002



Subject  Crown Resources/Dry Gulch Madeby  PIS JobNe (23-2002.4

Deterministic Water Balance Checked by SHM Date  3/5/03
S rev. 5/27/03
\Approved by SheetNo | of 5

OBJECTIVE:

» Conduct a deterministic water balance for the Dry Gulch Site tailings impoundment to
evaluate the amount of make-up water required to assist in sizing the associated make-up
pond.

* Conduct a sensitivity analysis on the discharge tailings density, assuming values of 43,
50, and 55 percent.

* Calculate the make-up requirements assuming 100% re-circulation and 75% re-
circulation of tailings fluids.

e Compare the make-up requirements for initialty partially-full and full fresh water pond
(currently sized at approximately 73.6 MGal).

METHOD:

¢ (older Associate Inc.’s water balance spreadsheet, WATBAL. Use of the spreadsheet is
discussed in SME (2000).

GIVEN:

» Latest tailings embankment grading plan, dated 5/20/03 (Golder Drawing 0232002A024,
Rev. A);

e Tailings production — 1500 tons per day (1361 tonnes/day) (Golder, 2003);

e Use average monthly precipitation from the nearby Chesaw site (Golder, 1996):

" Mont i ¢ (mm/month).:
January 1.25 31.8
February 0.90 22.9

March 0.75 19.1
April 1.05 26.7
May 1.54 39.1
June 1.60 40.6
July 0.836 21.8
August 1.31 33.3
September 1.00 254
October 0.71 18.0
November 1.29 32.8
December 1.66 42.2

[ADZ\20020400M40110232002,0401,0738 1.dos



Bubject  Crown Resources/Dry Gulch Madeby  PJS JobNo (23-2002.4

Deterministic Water Balance Checked by SHM Date  3/5/03
rev. 5/27/05
Approved by SheetNe 2 of 5

Estimated average monthly lake evaporation values for the site, whereby the lake
gvaporation is assumed to be equal to 0.7 times the pan evaporation (Golder, 1996):

0.12 3.05
0.61 15.5

1.66 42.2
3.17 80.5

422 107.2

5.44 138.2

August 4.39 111.5
September 2.69 68.3
October 1.03 26.2
November 0.00 0.00
December 0.00 0.00

Make-up water may be obtained from Myers Creek, if necessary. The estimated annual
monthly flows (¢fs) of nearby Myers Creek is as follows (Golder, 1996):

“March: | April’ ot 5| Oct. | Nov.:| Dec.::

“62 | o4

3.7 4.7 3.8

ASSUMPTIONS:

Initial volume of water required at the process plant for slurry production is not
accounted for in the simulation;

Area of wetted tailings (i.e., decant pond) is approximately 30% of total tailings pond
area;

Pond areas are constant;

Operational density of tailings is 70 pef (1.12 tonnes/m3);

Tailings tonnage and deposited density are constant;

Site is a zero discharge site (i.e., estimated seepage losses is zero);

No other inflows or outflows; complete (100%) diversion of water from the upstream
water basin (i.e., runoff factor for virgin land in basin is 0, miscellaneous inflows is

ZET0);

Runoff factor for tailings and ponds is 100% of precipitation;

1:402:2002404004040110232002,0401,0738 1, doe




Subject Crown Resources/Dry Gulch Madeby  PJS Job No  (023-2002.4

SN Gold Deterministic Water Balance (Checked by SHM Date  3/5/03
=7 A ssociates rev. 5/27/03
] |Approved by SheetNo 3 of 5

Runoff and evaporation are constant;
Discharge tailings slurry density of 45, 50, or 55%;
Runoff period is 12 months long (i.e., snow melts the month it is deposited);

Recirculation to the mill is 100% of the discharge water {calculate 75% re-circulation
manually);

No water is decanted;
Start of simulation is January;
Tailings do not displace pond;

Initial pond volume (end of December) for full make-up pond scenario is 914,580 m3,
and 457,300 m3 for partially full make-up pond scenario;

Pend volume is maintained; and

Others, as stated.

CALCULATIONS:

Tailings water content:
o The water retained in tailings is required in the WATBAL spreadsheet;

o Assuming tailings are 100% saturated, and that the specific gravity of tailings solids
is 2.70:

* Tailings water content, w, = S X [(pw/pa) — (1/SG)] = 1.0 x [(62.4pcf/70pcf)
(17270} =0.52 > 52%

Area of tailings and ponds:

© Using the AutoCad “list” routine, the surface area of the tailings pond is:
" Ay =(1,694,823 %) / (1.0764E5 ft*/ha) = 15.7 ha

o Using the AutoCad “list” routine, the surface area of the make-up pond is:
T Ay =1(349,854 f£) / (1.0764ES5 ft'/ha)=3.3 ha

o The total surface area (for the precipitation catch-basin) is: 19 ha

Area of wetted tails and ponds (for evaporation estimate):

TAC2C00204004040 140232002, 0401.07381 dae



Subject  Crown Resources/Dry Gulch Madeby  PIS Job No  023-2002.4

[Deterministic Water Balance (Checked by SHM Date  3/5/03
rev. 5/27/03
Approved by SheetNo 4 of 5

o For full make-up pond (El 3397) scenario with 30% wetted tailings:

® Ay =[0.3x 15.7 ha] + [(332,825 ft) / (1.0764E5 ft*/ha)] = 7.8 ha

o For make-up pond filled to El. 3375 and 30% wetted tailings:
o Aug,=4.7 ha+[(218,8758%) / (1.0764E5 ft¥/ha)] = 6.7 ha

e Parameters were entered into the WATBAL spreadsheet. Results from each of the
simulations are presented in Tables 1 through 3 and Figures 1 through 3.

RESULTS:

Based on the assumptions presented herein, the fluid losses are larger than the inflows over the 12
month period for all scenarios. The total volume of water required to process the tailings slurry, the
make-up water required for each of the various slurry densities and make-up pond volumes to
maintain a constant pond volume, and the percent of water that can be recycled to maintain a
constant pond volume is as follows:

I. Best-Case Scenario (100% Re-circulation / No Losses)

406,444

50% 496,765 237,500 119.5/0.26 52.2% 230,958

45% 607,157 60.9%

II. Base-Case Scenario (75% Re-circulation / 25% Losses):

406 44

0% 496,765 296,875 . 40.2% 288,698

45% 607,157 ) 51.1% 52.5%

LAZ\Z002I0400401\0232002.0401.0738 1 .doc



Subject  Crown Resources/Dry Gulch Made by  PJS JobNo  (23-2002.4
Deterministic Water Balance Checked by SHM Date  3/5/03
rev. 5/27/03
lApproved by SheetNo 5 of 5
CONCLUSIONS:

The make-up water may be acquired from the Myers Creek drainage located adjacent to the facility,
through legal water rights. Throughout the year, the flow of Myers Creek is substantially larger than
the amount of make-up required to the facility (i.e., maximum 0.33 cfs compared to 3.7 cfs in
October up to 21.8 cfs in May).

The minimum pond storage volume is equivalent to the annual solution make-up required. The pond
should be sized to store a minimum of 155,000 m® (40.9 MGal) of water.

REFERENCES:

Golder Associates Inc. (Golder) (1996) “Final Design Report, Tailings Disposal Facility, Crown
Jewel Project, Okanogan County, Washington.” Prepared for Battle Mountain Gold
Company, Project No. 963-1315, 1 May 1996.

Golder Associates (1997) “Guidelines for Tailings Basin Water Balance Modeling and WATBAL
Manual.” WATBAL Release 4.0. 44 pp.

Golder Associates Inc. (Golder) (2003) “Scoping Level Tailings Siting Evaluation at Lost Creek
Ranch, Buckhom Project.” Prepared for Crown Resources, Project No. 023-2002.4. 13
January 2003.

Society for Mining, Metallurgy, and Exploration, Inc. (SME) (2000) “Slope Stability in Surface
Mining.” Edited by W.A. Hustrulid, M.K. McCarter, and D.J.A. Van Zyl. 442 pp.
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May 2002 023-2002.4
TABLE 14
WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Dry Gulch, Buckhom Project
TABLE 1A
INPUT DATA,
Precipitation Version
LTS VALUE Jan Fab Mar Apr May Jun Jul Aug Sap Oet Maw Dec Total
& Starting menth . 1
-
E (Talllngs production trday 1381 A4GT65]
I
kol
Y |Salids (by walpht] In dischargs % 55
-]
&=
2 |Miscallanequs Infaws miima, g 1]
Average precipltation mmime. 1.8 228 18.1 287 39,1 40,8 2L 353 25.4 18 3.8 422 3537
Change In precipltation % 4]
Tatal precipitatian TG, I8 2298 181 287 39 408 21.8 333 254 18 328 422 353.7
‘g Area af virgin Yand In basin ta 0
=
2 Runotf facter % o
Area of taliings and ponds. ha 18
Ruretf factor % 100
Kanthly runotf (3 of ageumulation) % 100 100 100 100 100 100 100 100 100 100 100 100
ﬂ IF TAILS DISPLACE POND
o
E Taillnge submarged (% af latal %
b
a Depositad dry density Hm® 1.12
Water ratalned In talings (dry wt hasls) % 52
Estimated seepage lossas mme. o
Average Evaporation mmime, 203 3.05 15.5 42.2 80,5 107.2 1382 111.8 883 za.2 L1} 4] S5
%]
w
@ Chrnge in evaporation % o
-
 Tetal svaporation mmime, .03 3,05 155 42.2] B0 0.2 1382 1115 883 28,2 Q Q 595
Area of ponds and wettad talings ha ¥
Reclrculation to mill {% of process vater} % 100
E Cacant stratsgy (% of net Inflow) % /o, 1
o
& |inital water voluma in ponds o 457300
TABLE 1B
QUTPUT COMPUTATIONS
INFLOWS LOSSES ACCUMULATION
{mime.) (rrifma.) {mifmo.) (Y
Tallngs Misc. Retalnag Pond Recire- Watar Mat Agcum,
Water Inflows Runaft Tatal In Tallngs Seepage Ewvap, uatlon Total | Wetinfiow Displaced Change | Decant Changs | Volume
1 2 3 4 3 ] 7 8 k2] 10 N 12 13 14 15 16
INTTIAL 457200
Jan 34520 1] 6042 40582 21928 =] 138 34530 53595 ~18033 ] =19033 o -18033 441267
Feb k] ] 4351 35530 185818 o 204 3N 51200 -15870 L1} ~15G70 ¥ ~15670 425597
Mar 34520 o 3629 38148 214938 =] 1035 34520 G7450 ~19349 a 19349 a =183437 406245
Apr 3408 r] 5073 JB4TE 11232 o 2827 3H408 ST485 -18058 1] -18988 Q -18884, 3BTIEL
hday 34520 |+} Taz8 41949 21838 o 5594 34520 1853 =19904 '] =18604 4] =18E04 367350
Jum 33409 D T7i4 41120 2z =] 7182 33408 31820 -20700 0 <20700 a -20700 34665
Jul I4520 r] 4142 sami 21639 0 9259 34520 85718 -27T057 o =27057 4] ~2705T 315802
Aug 34520 +} kel 40847 21930 a Tal 38520 &3g20 =23083 o} -Z3083 4] -23083| 295519
Sep 32408 Q 4828 38232 21232 =] 4578 33408 28214 -20882 s} 20082 a -20582 Y5537
Ot 34520 1} 2420 37840 21639 1] 1755 34520 58215 -20275 o =20275 0 «20275| 253283
HNow 33408 o BR32 30535 21232 Q 4] 23405 54830 ~15000 =] -15000 1] =15000 240283
Deg 34520 Q BO1B 42538 21635 4] a 34520 S8453 =13621 ¥ -13821 1] -13521 224342
TOTAL 408444 Q 87203 473847 frici:=ydd 13 30844 408444 744805 =230058 o -230058 a -230858

Golder Associates
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WATBAL PRINTOUT - PRECIPITATION VERSION

Crown Resources / Dry Gulch, Buckhom Project

Figure 1A
INFLOWS, LOSSES AND NET INFLOW

023-2002.4
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May 2003 023-2002.4
TABLE 1C
WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Dry Gulch, Buckhorn Froject
TABLE 1C
INPUT DATA
Precipitation Version
LITS VALUE Jan Fab htar Apr May Jun Sl Aug Sap Get Mo Dac Tetal
ﬁ Startlng month no. 1
]
§ Talllngs production day 1381 4087TB5
©
ﬁ Solids (by walght) In dischargs % 5
-]
[
& |MaceRaneous infiows imo, ] 0
Averages precipitation mmime, ne 229 181 267 g1 AQE 2.k 333 25.4 18 328 422 3537
Change In precipltatian % o
Total precipltation ol R 1.8 228 184 267 3 40.6 21.8 233 25,41 18 328 422 353.7
'6": Aroa of virgin tand In basin ha o
=
2 Runoif factor % ]
Area of tilngs and ponds. ha 18
Runaff factor % 100
arthiy runaff (% of accumubation} % 100 100 100 100 100 100 100 100 1 100 108 100
E IF TAILS DISPLAGE POND
5]
5 Talfngs submerged (3% of Wkl %
;m
© |ospasited dry density vm® 1.2
Water retained [n talgngs {dry wt basis) k) 52|
Eslimated saspage loszes m¥me. ]
Avarage Evaporation mmime, 2405 308 15,5 42.2 EDS 1072 1382 M8 [:[:5:] 262 o o 505
v
'
% Change In svaporation % a
-l
Tatal ovaparation MR, 2,08 3,05 155 42.2 o0.5 107.2 1282 1115 a3 62 0 0 585
Area of pends and wattad talllngs ha T8
Recireulation to mill (% of procass water} % 100
g Decant steategy (% of nat inflow) % fmo. |
o
& | Inltal water volume I ponds m 457300
TAELE 1D
CQUTFUT COMPUTATIONS
INFLOWSE LOSSES AGCUMULATION
(mme.) (. {m"me.) m"
Tallngs Mise. Retalnad Pond Raclre- Water Net Accum,
Whater Inflows Runaff Tote! In Tallngs Seepage Evap, Wafion Tetal | Netinfiow Displacad Change | Decant Change | Vohume
1 -4 3 4 S € 7 2 2} 10 " 12 13 14 15 16
[MITIAL 457200
Jan 34520 D 80432 AL5E2) 21830 Q 158 34520 GE18) -1605& 2 +16058 o -16D56 A4T244
Feb 3 b i) 1] 43581 35330 18818 Q 238 31175 51233 15703 1] -18703 L «15703 425541
Idar 24520 1] 3524 34149 21838 Q 1208 34520 57583, 19518 o -159510 1] -1851% 408022
Apr 3408 +] 3073 38479, 21232 a 3232 33408 STHIO -18450 0 18450 o -19450 3BBSTY
Way 34520 +} Taza 41848 21838 a A27y 34520 82738 -20789 L1} =2078% 1] +20785 Je57ez
Jun 33408 o T4 A1120: 2232 13 38z 23408 F3000 =21870 Q -21870 o -21875 343903
Jul 4520 =] 4142 28662 21539 ¢ 10780 34520 87239 =28577 a -2B8¥T +] ~2857T 315324
Aug 34520 |+} B3y 40847 21638 1] 267 34520 BS158 -24300 [+ =2430% o ~24209 291017
Sep 33408 o 4828 3E232 21232 o 5227 3408 £8585 21733 i+ «21723 o -21733 RE5254
Oct 34520 =] 3420 37940 21833 0 a2 4520 SESD3 =20583 o -20562 =] -20563 24573
New 22408 o BZ32 ptl-xt ] 21222 o a 22408 S4m28 «T5000 =] =-15000 o -15000 23321
Dec 34320 Q ED1E 42538 21938 Q o 24520 5@455 -13521 o -13921 Q -13921 2188040
TOTAL 40444 Q 7203 475647 258318 4] 45383 408434 711147 -RATE00 0| -2a¥so0 o -237500]

Golder Associates




May 2003 023-2002.4

WATBAL PRINTOUT - PRECIPITATICN VERSION
Crown Resources / Dry Gulch, Buckhorn Project

Figure1C
INFLOWS, LOSSES AND NET INFLOW

anaog H
1 H
1 H
E :
H
I3 —
e —
a1 R S P —— :.-_;--.-e...':':m-».,..“-“..-........ [,
g ! /+— [ —" ' !
e — — :
40000 Hemmgzm = == = = -
:
i H
o) i H
£ i :
g zo00 eube ; ememeees
5 H H : ;
[+] '
- H
1
1 H
o PR : [ I mam
i H
1
1
i
CICIEICA PR H
20000 drmrrrree - [, T e .
! . T Iy
' - -
: :
40000 ; ;
Jan Fub Mar Apr May Jun
Maonth
| i s —+ —|ogs5es = & = NetInflow l
Figure 1D
DECANT AND POND VOLUME
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TABLE 2A
WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Dry Gulch, Buckhorn Project
TABLE 2A
INPUT DATA
Precipifation Version
UNITS VALUE Jan Fab Mar Apr May Jun Jul Aug Sep Oct Mew Dac Tatal
= Starting month no. 1
=
5 Tallngs produetion Yday 1381 49ETES
o
;m
§ Sohitts (by welght) In discharge o 30
B
& | Miscefanaous inflaws mima. 4 0
Average pracipltation mmfme. A 229 181 287 k1R 40.8 21.8 333 254 18 328 42.2 353.7
Changs in pracipleation % Q¢
Total precipltation mm/me. .4 rd:] 181 8.7 391 40,8 218 33 25.4 i 328 42.2] 3557
E Arez of virgin land In basin ha 1]
E
2 Runaoff factor % L)
Area of tallings and ponds -3 1%
Runoff factar % 100
Morthly runctf (% of accumuation)} “ 100 100 100 100 100 100 100 100 100 100 plald} 109
a [F TAILS DISPLACE POND
o
E Tallnga submargad (% of total) %
]
a Deposlted dry danalty um? 112
Water retalned in tailngs [dry wi basis) % 52
Estimatad seopage lbsses m’fmo, 2
Avarage Evaporation mains, 203 3,03 155 A2 ED.S 107.2. 138.2 11,5 BES W2 q [+ 595
n
L]
g Changa In svaporation % o
=
Total avaporatlon mm/ma, 24003 305 155 42.2 20,5 102 1382 111.8 883 262 o o 545
(Area of ponds and wetted tallings ha a7
Reciroulatlon to mit (3% of process water) % 100
§ Decant giratagy (% of nat inflow) %/ e, 5
g Irltlal water velums in ponds w 457300
TABLE 2B
QUTPUT COMPUTATIONS
INFLOWSE LOSEES ACCUMULATION
{m’fme.) {mPme.) fm¥me.) {m?)
Talings Mise, Retalnad Pond Raelre- Vyater t Net Actum.
Water Inflows Runft Total tn Tallngs Seepage Evap. ulaton Total | Netinflow Displaced Change | D Change | Vaoluma
1 2 3 4 5 ] 7 8 -] 10 11 12 13 14 15 16
INIT1AL 457300
Jan A8 ] a4z 48233 21828 o 136 42181 B4268 =18033 o -1B033 L1} -16033 441287
Feb ZE108 o 4351 42458 18818 =] 204 ZE108 58128 -15670 i} 15870 o -15670 425507
ar 42161 1] 3520 43820 21929 1} 1028 42161 851849 =-19343 o -18349 1] 19348 408248
Apr 40E30 0 5073 45003 21232 a 2827 AQE30 84948 18520 o -1E586 o} -18088| 23graEz
May 42181 o 7429 48520 218959 Q 5354 42181 83524 -15504 4} =16504 2] ~19904 3BTIES
Jun 40530 1} Frat’ 48544 21232 4} g2 40830 S0244| -20700 a -20700 +} «20700 I4BE5E
ul 42161 o Alaz 45333 21838 Q 8258 42181 73380, ~2P05T |5} -27057 o -2705T HBED2
Aug 42161 +] 2327 48518 21636 a 471 42121 71801 -23083 4] -23063 =] -23083 258518
Sap #0830 +} 4828 45858 21232 1] 4574 40830 35338 «209582 3 -20882 o ~20682 275537
[=1- 42151 o 320 45611 21830 a 1755 42181 65845 -20275 4] «20275 o -20375 255283
New 40830 =] 8232 47082 21232 ¢ 4] 40220 82062 -1500D 1] =15000 4] -15000 240283
Dec 42191 +} BOTE So20% 21638 o a 42181 G3130 =13g21 o ~13321 *} =132 2282421
TOTAL 486745 s} Y203 563963 258318 L] 30444 408765 Toag2e =22085E o -220858 4] -Z50955
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Figure 2A
INFLOWS, LOSSES AND NET INFLOW
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TAEBLE 2C
WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Bry Gulch, Buckhomn Project
TABLE 2C
INPUT DATA
Precipitation Version
UNITS VALUE Jan Feb Itar Agr May Jun Jul Aug Sep Oet New Ero¢ Total
[ Starting month ne. 1
H
§ Talings production day 1381 486765
o
©0
W |sellds by welght) In discharge % 50
-]
[-4
& |MEscallanagus Inflaws mima, 0 °
Ausrage precipltation mmime, 2.8 2.8 181 i e 38.1 40.8 21,8 353 254 12 2.8 42.2] 3537
Change in precipltation % a
Total pracipltation mmime, ne il 181 287 38,1 A0.8 218 2.3 224 18 328 A2.2] 38371
E Area of virgin land In basin hx i
=
2| Runottacter % 9
Argn of talllngs and ponds ha 18
Runatf fagtor 100
Monthly ranaff (%6 of aceumulation) % 100 100 100 500 100 440 100 100 100 100 109 103,
E IF TAILS DISPLACE POND
[
2 Tallngs submsrged (% af total) %
wm
B | nanasiad dry density ym? 112
‘Water retainad In tallngs {dry wi basls) % a2
Estlmatad ssepage loases R, o
Average Evaporation mime. 2,03 305 15,5 42.2 20.5 107.2 123.2 111,58 B83 28.2 2 D 345
]
w
§ Change In svaparation L) o
-
Tartal evaparalan mmima, 203 205 155 422 a0.5 107.2 138.2 111.5 883 28.2 o o 585
Arez of ponds and wattad talings ha T.B
Recirculation t¢ mill (% of process watet} % 100
‘5 Dacant stratagy (% of nat Inflerw) % £ e, o
3
B [inlial water veluma in ponds m 457200
TABLE 2D
QUTPUT COMPUTATICNS
MFLOWS LOSSES ACCUMULATION
{mmo.) (mrmn.) frlima,) i}
Tailngs Mlse. Retalned Pond Reglre- Water Nett Agcum.
Water nflows | ol Tote! In Tallngs Seepage Evap. ulation Totl | Netinflow Displaced Chenge | Decart Change | Velume
1 2 3 4 5 g T ) 4 10 11 12 13 14 18 16
INITIAL 457300
Jan 42181 Q ga42 48233 21528 o 158 42131 54288 =16058 o -1E056 [+ =18055 441244
Fab 2108 4] 4351 42459 13816 Q 238 fl:qlu:] sa162 15703 2] ~15703 o -15703 425541
Mar 42151 a 26828 45820 21933 =] 1202 42131 85338 -19518 +} ~1951D =] =-19519 408022
Apr 40830 ¢ 5073 45803 21232 *} 3282 40830 62333 -18450 o -18450 +} ~1B450|  3BE5TZ
May 42191 1} 7429 45820/ 29939 a 8373 42181 0408 -20708 =] -20788 a =20TBS 365782
Jury 40220 [ T4 48544 1232 1] f:=lrd 40830 TO423 -21878 *} ~21879 =] -21878 243803
Jut #2191 1] 4142 43333* 1538 a 10744 42181 T4D «2857T Q -28577 0 -26577 315326
Auag 42131 o 8327 48518 21938 a BagT 42181 72827 -24308 o} «24309 a =24305 217
Sep 40830 Q 4826 45858 21232 q sazr 40220 87385 =217 1] Rralix] Q -21733 285284
Oet 42181 L1} 3820 45811 21838 a 2044 42181 #5174 =20863 a -20583 o -20563 248721
Nowv 40820 a B232 47052 21232 o o 40830 52082 =15000 0 =15000 Q -15000 2337
Dee 2181 o 8018 SOZ0E 21639 [} 0 42181 34130 =131 a =131 a «13921 218800
TOTAL 4DGTES o 87203 SE355E 238318 1] 45355 408785 801488 -237500 G -237500 q <237500
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WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources f Dry Guleh, Buckharn Project

Figure 2C
INFLOWS, LOSSES AND NET INFLOW
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Figure 2D
DECANT AND POND VOLUME
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TABLE 3A
WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Dry Gulch, Buckhom Froject
TABLE 34
INFUT DATA
Precipitation Version
UNITS VALUE Jan Feb Mar Apr May Jun Jul Aug Sep Ot Mo Dec Tatal
ﬁ 1 Startlng month ne, 1
=
§ Talllnge praductian tday 1261 496765
o
‘E,} Salids oy welght) In discharge % 45
<]
B
B |Miscellznacus Infiows mimo, [ Q
Averags precipitation mmime, 3.8 20 181 287 29,1 A0.5 21.8 333 25.4 18 328 422 3557
Changa In pracipltation % ¢
Toka| pracipltation Rime 3.8 bl 181 267 A 40,8 21,8 333 25,4/ 14 328 422 253.7
E Area of virgla land In basin ha 1]
=
2 | Runefffactor % o
Area of talings and ponds ha 18
Runoff factor % 100
iganthly runotf (3% of accumulation) % 100 100 100 100 100 100 100 100 100 100 100 100
E IF TAILS DISPLACE POND
o
E Talings submerged {% of lotal) L)
[%]
2 loeposied dry density ym® 112
Wiiater ratalned in talkngs (dry wt besis) % 82
{Estimaled cacpags [ossas mYmo. n
Averags Evaparation mmime, 203 .05 15.5 422 £0,5 107.2 138.2 1118 823 262 13 13 505
tn
w
E Change in evaporation % 1]
a
Total svaporation MR, 203 2,05 155 422 ED.S 107.2 138.2 1115 aa3 262 Q o 595
Area of panids and wetted talings ha 8.7
Raciroudation to mill (% of procass water) ] 100
'5' Decant strategy (% of nat Inflow) % /me, 0
o
B |Initial watervolume In ponds m 4572300
TABLE 3B
QUTPUT COMPUTATIONS
INFLOWS LOSSES ACCUMULATION
{mPmo.} {mimo.) (mima.) ("
Tallngs Misc, Retained Pond Reclre- Water Met Accurm,
Water Irvflerws Rumoft Total In Talings Seepaga Evap. uhatian Totel | Net infiow Cisplaced Changs | Decant Changs | Volume
1 2 3 4 3 3 7 ] 9 10 " 12 13 14 15 16
TNITIAL 457200
Jan 51587 o B4R Sa0g 21838 a 138 51587 73542 -18033 =] «18023 D -18033 441247
Feb 46575 =] 4351 20327 18414 4} 204 4B5VE 88357 =15870 1] -15670 4] -15870 425387
Mar £1587 o k7] 55198 21938 a 1039 51587 74545 14348 a -12348 0 -18348| 4046258
Apr 45503 a 5073 hafivg 21232 13 2827 48803 Ta552 -1888F a ~18886 o -18386 247262
Nay 1587 Q F420 58006 21838 1} 5304 S156Y FEROD =-19904 a =15804 ¥ ~ 10004 ABTIZE
Jun 49503 0 Eral) ST817 21232 1] 7182 49903 787 20700 a -20700 ] 20700| 348859
Jul 51587 a 4143 55700, 21838 ] 258 51567 82785 =27057 ] =2¥5Y| =] -27057 319802
Auy 51567 Q aazy 5reod 21628 o FLTA 51567 BOOYY «23083 1] -2A083 0 ~23082 20B51R
Sep 48803 4 4324 54720 2182 o 4578 435303 TE 20882 o -20982! a =20882 IG5ET
Ot 51587 43 420, 54987 21639 L] 1755 81567 75281 -20275 ] -20275 4] =20275 255263
New 49803 ¢ 8232 SB135 21232 1] o 48803 18 15000 0 =15000 a =15000 240282
Dec 1587 1] 8018 GR5E5 21560 4] =] 51587 73808 -13521 a 13821 Q -13821 226342
TOTAL 807157 L1} B7200 A7A3GE0 258318 =] TEE44 807157 20539 -230955] O] «Z30B58 0| -Z230858
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WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Dry Gulch, Buckhorn Project

Figure 34

INFLOWS, LOSSES AND NET INFLOW
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TABLE 32
WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Dry Gulch, Buckhorn Project
TABLE 3C
INPUT DATA
Precipitation Version
UNITS VALUE Jan Fab Mar Apr May Jun Jul Aug Sap Qet Mav Dec Total
= Starting manth na, 1
=
Z [Tallings production viday 1361 496755
"
Lic]
3 Sollds (by welght) In discharge % 45
-]
4
B | niscallanoous inflaws mima. o 9
Avarage proclpitation g, A 29 18.1 28,7 38 40.6 2148 333 25,4 13 azs 42.2 3537
Change In pradipltation % D
Total precigitation mm/ma, e b d-] 161 287 381 40,8 218 353 25.4 18 28 42,2 3537
E Area of virgln land In bastn ha o
=
2| Runofftactar % o
Araa of tallings and ponds ha 1%
Runet! facior % 100
bonthly runctf (% of acewmulation) " hirl] 100 100 100 100 100 100 100 100 1aa 100 100
E IF TAILS DISPLACE POND
L
3 |valings submarged (% ot tatay o
n
2 | Depasited dry density e 142
Water ratalned in tifngs {dry wi basls) % 53
Estimated szapagn [bsses mimo, ]
Avorage Evaporation mmimo, 2.03 2,05 155 AdR 0.5 10Tz 138.2 11,5 8e.3 282 "] 0 535
]
w
§ Lhanga In svaparallon % I3
-
Total svaporation mmims, 203 305 185 42.2 20.5 1072 1382 111.5 68,2 282 Q Q 555
Area of ponds and wetted tallings ha 78
Roclreulatlon to mill (% of protess water) % 100
5 Decant strategy (% of na Inflaw) 8% ¢ ma. 0
]
B initial water voluma In ponds m? 457300
TABLE 3D
QUTPUT COMPUTATIONS
INFLOWS LOSSES ACCUMULATION
(mime.) (m%mo.,) {m?mo.) {mY
Tallngs Mise, Retalned Pond Reclre- Il Watar Met Ageum,
Vater Irilows Runoff Total It Talings Seapage Evap. ulation Tofal | Net Displaced Change | Decant Changa | Velume
1 2 3 4 ) B T 8 2 10 11 12 13 14 15 16
INITIAL 457300
Jan S84y +} a042 57508 21533 o 158 51587 FagEa 18058 =] -18058 o ~18056 4471244
Feb 48578 o 4351 0827 18318 o 258 48578 BEE31 -15703 +} 16703 =] 15703 425541
Mar sser =] W 55128 938 L1} 1208 EYEL: F4T15 -18519 o =-1951% 0 -18571% 408022
Apr 48803 0 5073 54978 21232 [+ 3282 48803 Taazr -19450 o «19450 =] =18450 386572
May 1387 Q 7428 5588 21838 bl g27a 91567 FOTES ~20780 o -20708 1} <207RE 3857A2
Jum 46803 o T4 STET 21232 o a3e2 43903 TheET «“21870 a -21873 *} =21878) 343902
Jul 51547 4} A4z 55709 21930 =] 44720 51587 A4286 -2LE7T 1} 28577 a =2857T 326
Aug L1587 Q 6327 57884/ 21839 +} dagy L1867 42203 -24308 Q -24303 1} 241G 281017
Sep 49803 Q 4828 4720 21232 o 5327 404003 Te482 21723 a -21733 a 2173 209284
Oct 515367 3 3420 5484y 21880 o 2044 31367 75550 -R0563 Q 205683 43 =20563| 248721
Nov 45003 a 5232 55135J 21232 0 L] 40003 71135 -15000 1] =15000 ¢ 15000 33T
Des 51667 ¢ B01E 50585 21538 Q 1] 51557 73&08 -13821 o 13821 o =12821 218800
TOTAL BOT157 L] arana B¥4380 256318 Q 48385 BOT157 £#11880 ~237500 0| -3IT500 o -237500
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May 2003

WATBAL PRINTOUT - PRECIPITATION VERSION
Crown Resources / Dry Gulch, Buskhorn Project

Figure 3C
INFLOWS, LOSSES AND NET INFLOW
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Figure 3D
DECANT AND POND VOLUME
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1.0 INTRODUCTION

Crown Resources Corporation (Crown) proposes to develop an underground gold mine on Buckhorn
Mountain approximately 3.5 air miles east of Chesaw, Washington with a satellite milling facility
2 miles south of Chesaw. The majority of the project will be developed on private land with some
minor facility components and access roads on public lands. The public lands include lands
administered by the U.S. Forest Service (USFS) Okanogan National Forest (Tonasket Ranger
District) and the Department of Natural Resources, (DNR) Washington (Figure 1). This plan presents

reclamation activities for final mine closure at the Buckhorn Mt. Mine Project.

Crown will reclaim disturbance where conditions and current reclamation technology permit.
Historic and current land uses include hunting, gathering, mineral exploration and extraction, logging,
agriculture, residential development, timber sale, firewood gathering, grazing, and recreation. The
private land at the mill/TDF site has been dominantly used for agriculture and, in recent years,
investment properties for home sites. Management of the USFS land is guided by a land and resource
management plan (RMP) developed by the USFS (USFS 1989). The proposed mine plan is
consistent with the goals and objectives of the USFS RMP as amended by the Spokane Resource
Management Plan Record of Decision (ROD) (BLM 1987). The ROD states that all operations
associated with mining development shall adhere to 43 CFR 3809 and 3802 which requires
reclamation of all mining operations and compliance to air and water quality state and federal
standards. The goal of reclamation is to return the site to a productive post-mining condition

following closure and decommissioning.

Reclamation plans with regard to mining activities are discussed below as they pertain to road
building, concurrent reclamation, interim reclamation, and final reclamation of the disturbed areas.
Reclamation plans presented here are, to the extent applicable and appropriate, based on

recommendations contained in the BLM Solid Minerals Reclamation Handbook (BLM 1992).
Water quality protection will be effective through the use of appropriate best management practices

(BMPs) for control of erosion, sediment transport and sediment collection, and by the revegetation of

the majority of disturbed surfaces.
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Reclamation will be completed on both private and public lands. Key facilities to be reclaimed

include:

e Mine portal and ventilation areas

e  Mill/TDF and ancillary facilities area

e Access roads

e Power line corridors

e  Monitor wells

The area surrounding the proposed mine supports forest plant communities typically found in north
central Washington. Almost all of the area immediately surrounding the mine site has been disturbed
by historical timber harvesting and drill road construction. Many of the drill roads have been recently

recontoured and reseeded and are currently being monitored for vegetative success.

The surface reclamation of the mine site area of disturbance will entail plugging of the primary portal,
the ventilation portal and the ventilation shaft followed by final recontouring and revegetation. The
reclamation species mix will provide soil stabilization and erosion protection until the site is
recolonized through natural invasion from surrounding timber stands. The vegetation in the mine
area is described by Bio-Resources, Inc. (1995), and A.G. Crook (1992 and 1993), as largely

consisting of the following plant associations:

e Pseudotsuga menziesii (Douglas-fir)/Physocarpus malvaceus (Ninebark)

e Abies lasiocarpa (Subalpine fir)/Linnaea borealis (Twin-flower)

e Pseudotsuga menziesii (Douglas-fir)/Calamagrostis rubescens (Pinegrass).

e [tis expected that planting the above listed plant associations at the mine site will
return it to those communities which the general area currently supports.

e Vegetation within the mill/TDF site consists of lowland grasses with sparse
Ponderosa Pine and local stands of Douglas Fir in the lower areas.
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In order to be successful, in the most cost-effective manner, reclamation planning must be initiated
during the mine facility design phase and must continue until the appropriate success criteria are
achieved. The plan must be flexible enough to accommodate potential changes in the mining
operation over time. The current mining plan is for minimal surface disturbance by the use of
underground mining methodology and the underground disposal of waste rock for backfill material
instead of surface disposal. Both cemented backfill and uncemented backfill will be placed in the

mine during operation to minimize surface disturbance related to subsidence.

1.1 Post Mining Land Use

The post mining productive land uses for the mine site will be hunting and gathering, timber harvest,
wildlife habitat, grazing, recreation, and mining. These proposed uses are consistent with the USFS
RMP as amended by the Spokane Resource Management Plan Record of Decision (ROD)
(BLM 1987). Post project use of the mill/TDF site may be grazing.

1.2 Reclamation Schedule

Reclamation activities will be scheduled to occur as soon as practical after the mining activities are
completed, thus minimizing erosion on exposed surfaces and sediment contribution to surface waters.
In general, reclamation will be timed to take advantage of optimal climatic conditions. Final grading,
drainage, and sediment control establishment will occur over the late spring and summer months.
Seedbeds will be prepared in later summer or early fall just prior to seeding. Seeding will be
completed in mid-late fall in order to take advantage of winter and spring moisture. If seeding is not
completed prior to the onset of winter, or if fall seeding is unsuccessful, early spring seeding could
occur as an alternative. Isolated ecological islands will be created from restored and transplanted

shrubs and trees. The remainder of the area will be reclaimed using the established seed mixture.

Many of the reclamation activities can not occur until near the time of final mine closure. Areas such
as the underground workings and surface facilities will remain active until mine closure. However,
during the anticipated life of the project, interim and concurrent reclamation will occur to reduce

erosion and the potential for off-site degradation.
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1.2.1 Interim Reclamation

Interim reclamation refers to reclamation efforts on lands disturbed during the course of the Mine that
will be redisturbed during mining activities. These lands while not at final reclamation contours will
not be redisturbed for a significant time period and therefore require interim stabilization. To reduce
erosion and sedimentation during the life of the operations, disturbed areas will be temporarily
revegetated. Topsoil will not be applied to temporarily revegetated areas. These areas will be
broadcast seeded with an interim seed mixture. Mulch and fertilizer may be added if initial seeding is
unsuccessful. The topsoil stockpiles, tailing pipeline berm and access road embankment will require

interim reclamation.

1.2.2 Concurrent Reclamation

Concurrent reclamation refers to reclamation activities which can be carried on at the same time as
ongoing mining activities. Concurrent reclamation can be advantageously employed on disturbed
areas that have served their purpose and are ready to be graded to final reclamation contours. Such

areas will include:

e Disturbances associated with diversion ditches,

e Areas disturbed during construction of the tailings pipeline corridor,

e Any access roads that will not be needed for future activities.

Tree and scrub seedlings will not be planted along the roadways out slope disturbances. Natural re-
establishment of trees and shrubs should be adequate to meet revegetation standards within the long,
narrow corridors. Voluntary woody species reinvasion will be monitored through the active mining
period. If woody species density is not adequate to meet the standards, additional shrub and tree

seedlings will be planted along the corridors.

Where possible during the life of the project, disturbed lands will be reclaimed during ongoing

mining operations.
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1.2.3 Temporary Closure

Although the proposed project will operate year-round, it is possible that conditions may be
encountered during the life of the project that may require temporary shutdown of the operations.

The primary concern during a temporary closure will be maintenance of the water control structures.

The temporary closure plan is based on an economic shutdown of more than one year duration but not
to exceed two or three years. The following steps will be followed to ensure that the closure and

subsequent restart activities will be accomplished in a timely and environmentally safe manner:

e In the event of a temporary shutdown planned for more than one year, the
appropriate regulatory officials in the USFS and Washington DOE will be
promptly notified.

e Inventories of petroleum products, explosive and other potentially hazardous
supplies that will not be used during shutdown will be used at other sites,
returned to suppliers, or disposed of in compliance to the appropriate regulations.

e Concurrent reclamation will be implemented on areas not scheduled for
additional disturbance.

e Crown personnel will regularly inspect on-site shutdown monitoring and
maintenance activities which will include:

O Maintaining access roads to all project facilities and monitoring locations.

o Diversion ditches and infiltration ponds will be inspected annually in the fall
to ensure that spring runoff can be handled and that the systems continue to
function properly after major storm events. Maintenance will be performed
as necessary.

O Appropriate sediment control measures will be implemented as necessary to
control erosion from disturbed areas which cannot be finally reclaimed.

O Security and fire patrol of the facilities.

e Appropriate monitoring inspection reports will be completed and submitted to
appropriate state and federal regulatory agencies during the temporary closure
period as required.
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1.2.4 Final Reclamation

Most reclamation activities will take place at the time of mine closure and will be considered “final”

reclamation. The areas to undergo reclamation at mine closure include:

e The portal and ventilation areas,

e The final tailings embankment face,

e The sediment control ponds,

e Access roads and any drill pads which will be needed until mining ceases, and

e Mill/TDF and reclaims pond sites and associated areas of disturbance.

Final reclamation will be implemented upon the completion of mining and exploration. Final

reclamation procedures are discusses below in detail.
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2.0 GENERAL RECLAMATION PROCEDURES

This section includes the general steps to be followed in reclaiming each of the disturbance areas.

2.1 Soil Management

Crown recognizes that soil resources, particularly topsoil materials, is a critical component of the
revegetation plan and will enhance and speed recovery of the disturbed areas a valuable resource at
the site. Soil horizons will be stripped immediately following vegetation clearing from facility sites
prior to construction. This action will assure viable, handling and stockpiling of those soils will be
completed to allow microbial activity upon redistribution to the degree practical. Soil stockpiles will
be reseeded with noxious weed-free mixed cover vegetation with an emphasis on the ability to root

quickly and contain native species.

Soil is defined as the A horizon within the soil solum. The A horizon is the mineral horizon
containing an accumulation of organic matter that has lost clay, iron, or aluminum with resulting
concentrations of quartz or other resistant minerals of sand and silt size. The A horizon will normally
sustain plant growth. Subsoil is defined as the B and/or C horizon within the soil solum. The
B horizon is characterized by the accumulation of clay, iron, aluminum, and humus. The C horizon is
the mineral soil horizon, excluding bedrock, which has weathered outside the zone of major
biological activity (Buol, et al. 1981). Soil and subsoil will be used as plant growth medium for final

and concurrent reclamation.

Topsoil is defined as the soil of the A and B horizons or referred to as all solum materials that will
sustain plant growth. Topsoil will be used to facilitate revegetation of areas disturbed by the mining

operation.

All soil and subsoil that can be practicably salvaged will be salvaged during land clearing activities.
During construction or upgrading of roads, site preparation for the mine, tailings pipeline, sediment
control structures, freshwater pond, mill area and parking lot, and tailing disposal and reclaim area
excavation, the plant growth soil layer will be windrowed adjacent to the disturbed area or stockpile
in strategic locations for visual shielding. The soil will be reclaimed on an interim basis, and retained

for replacement and revegetation at the time of final reclamation.
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2.2 Fertilization

Soil fertilizer will provide an initial source of nutrients for establishment of the various desired plant
communities. Fertilization will also provide a source of nutrients for the development of microbial
communities which will ultimately perpetuate nutrient cycling and soil development. The objective
of soil fertilization is to provide a short-term nutrient supply to promote the establishment and growth
of desirable plant species. Subsequently long-term nutrient requirements will be satisfied through the

development of natural nutrient cycling and plant communities that are not fertilizer dependent.

Fertilization, particularly introduction of high nitrogen levels, may promote the invasion of weedy
species. Native species are generally adapted to low levels of available nutrients. General
fertilization guidelines will be used to evaluate the nutrient status of the material. Prior to topsoil
placement, the stockpiled materials will be tested for available nutrients to verify that vegetation can
be established without fertilization. If testing indicates that the soil does not have sufficient nutrients
to maintain vegetation then the soil will be amended with fertilizer in order to facilitate the
establishment of seeded species. If fertilizer is required, care will be taken to avoid the establishment

of a plant community which is dependent on high nutrient levels.

2.3 Cultural Treatments

Cultural treatments typically refer to soil-modification practices that create more favorable conditions

to facilitate plant growth by:

o Initiating and maintaining a stable soil system;

e Reducing erosion of surface soils;

e Increasing soil moisture and reducing evaporative losses;

o Extending the season of seeding and moderating local microclimates; and,

Modifying microenvironments to create a more diverse plant community.

Typical cultural treatments that can be used to facilitate plant community development include soil

ripping, tilling, harrowing, seedbed preparation, mulching, and erosion control measures. All mine
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units which are compacted (i.e., roads, level surfaces on waste rock disposal areas, and surface
facilities), will be deep ripped with bulldozer-mounted ripper bars or a chisel plow to a depth of 12 to
18 inches to loosen the plant rooting zone, create an adhesive surface for the topsoil application, and
incorporate fertilizer materials. Deep ripping will increase infiltration by decreasing the bulk density,
thus reducing run-off and erosion from the reclaimed slopes. Scarification (shallow ripping to 8 to
10 inches) will be conducted on mine units which do not have deep subsoil compaction. Ripping on
all reclaimed slopes will occur parallel to the contours where possible. Ripping increases soil
infiltration rates, soil water holding capacity and root permeability, thereby facilitating the
establishment of perennial vegetation. On steeper slopes that have subsoil compaction, ripping will
occur perpendicular to the contours and a chain drag will be attached behind the ripper to eliminate
furrows. This will reduce erosion due to channelized flow. Topsoil application on slopes will result

in a loose soil surface that is a receptive seed germination environment.

2.4 Erosion and Sediment Control

Long-term erosion control will be achieved by revegetating exposed soils as quickly as possible and
to the maximum extent practical. Short-term erosion will be accomplished during mine operation by
diverting surface water through diversion channels to infiltration ponds thereby eliminating excessive
sediment transport from disturbed areas. Sediment control structures will be placed as necessary in
ditches and below unrevegetated slopes to aid erosion and sediment control. Culverts will be used to
convey flow beneath access and haul roads. Catchment ditches will control storm water flow
originating on the sites themselves. Storm water will be directed through sediment control structures
and traps that will be designed to detain flows originating from disturbed surfaces to allow
sedimentation to occur behind the structures prior to infiltration into specially designed infiltration

structures.

Figures 2 and 3 show the locations of diversion ditches, sediment traps, and the flow direction of

diverted waters at the mine and mill/TDF sites, respectively.

Sedimentation ponds will be monitored at least once per month during the summer months and
weekly during spring snowmelt and as necessary following large precipitation events. Sedimentation
ponds will be cleaned as necessary using a backhoe. Sediment removed from the ponds will be added

to the topsoil stockpiles.
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Sediment controls and diversion channels will be constructed and made fully operational prior to
beginning other surface disturbance activities. Hay bales, silt fences, matting, and other sediment
management practices will be used as necessary to aid in erosion and sediment control. Only hay that
is certified noxious-weed-free will be used in order to reduce the potential for establishment of
invasive species. Erosion and sediment control measures also include soil handling and grading
techniques to enhance stability and reduce sedimentation, and revegetation practices to provide soil

stabilizing vegetation cover adequate to minimize erosion.

Measures to control runoff and sediment transport during operations and until vegetation has been

successfully established include the following:

The disturbed area will be kept to a minimum at any given time through interim
and concurrent reclamation.

e Drainage structures constructed on access and haul roads will include properly
installed channels with appropriate BMP’s such as, water-bars, cross drains,
culverts, sediment traps and silt fencing.

e Management practices such as check dams, dispersion terraces, and filter fences
will be used during construction and operations.

e Rapidly developing and sod-forming plant species may be included in the seed
mixture to provide rapid stabilization.

e Topsoil redistribution and revegetation will occur in the first appropriate season
after cessation of mining.

e Mulch (and tackifiers on hydroseeded areas) will be applied to aid in erosion
control and moisture retention as necessary. It is anticipated that mulch will be
applied to topsoil stockpiles and slopes steeper than 2H:1V.

e Revegetated areas will be protected from disturbance by placing signs and
barriers to restrict traffic until vegetation is established.

e Interim revegetation will be used to stabilize topsoil stockpiles.
e Roads and water control structures will be maintained periodically as needed.
e Grading during reclamation will be designed and conducted to minimize the

potential for erosion. Specifically:
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e Reclaimed slopes will be inspected periodically. Any rills and gullies that
develop will be stabilized and revegetated by backfilling, hand compacting and
seeding with the interim seed mixture.

e Fill slopes and other potential sediment sources will be visually inspected
throughout the operation to allow early detection of erosion and vegetation
problems. During critical runoff periods such as spring snowmelt, inspection of
some layer fills and erosive areas will be on a more frequent basis.

e Road grades have been designed such that natural drainage patterns are disrupted
as little as possible.

2.5  Grading and Stabilization

Slopes will be shaped for reclamation upon completion of the active life of each project component.
Depending on the type of material, erodibility, and the practical considerations of the mining process,
overall slope grades will vary. Grading will be accomplished using bulldozers, or as directed by the

agencies, a backhoe.

Loose faces of slopes which are accessible will be "walked" with a dozer to partially compact the
surfaces prior to topsoil placement. Haul and access roads to be reclaimed will be graded or have the
edge berm pulled back prior to revegetation. In addition, compacted surfaces, such as roads, parking
areas and building areas, will be ripped or scarified as discussed in Section 2.3, prior to topsoil

placement and revegetation.

2.6  Revegetation

2.6.1 Topsoil Application

Prior to topsoil replacement, composite samples will be taken from each stockpile. The samples will
be analyzed for texture, organic material, pH, available macro-nutrients and available micro-nutrients.

Topsoil will be placed on all reclaimed areas to provide growth medium for revegetation.
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2.6.2 Species Selection

The selection of appropriate grass and forb species for revegetation and appropriate sources of plant
materials is a critical process which controls the function of the overall revegetation program. All
species included in the proposed seed mixtures will be adapted to the area. Species selection is based
on proposed land use, climate, and soil conditions. Species selection will be reviewed by the USFS
or DNR prior to final revegetation. For USFS property it is proposed that the vegetation mix,
inclding trees, shrubs, forbs and graminoids will conform substantially to Table 3.4-1B proposed in
the Final Reclamation Plan of the Plan of Operations for the Crown Jewel Project (BMG 1996).
Specific seed sources will be selected to ensure that the plants are adapted to the elevation,
precipitation, temperature, and soil conditions present at the Buckhorn Sites. Additionally, all

disturbed areas at the mine site will have native tree and shrub transplants and seedlings planted.

The species mixture chosen for revegetation is designed to provide a stable environment that will be
capable of supporting pre-mining land uses. All species selected for revegetation at the site will be
adapted to low fertility environments. Species that are adapted to low nutrient conditions are better
suited to compete with aggressive weedy species during the critical plant establishment period. The
utilization of adapted species and careful fertilization techniques will ultimately result in a plant
community composed of species that can survive lower nutrient conditions, yet out-compete
aggressive weedy invaders that require higher nutrient conditions. Seeds are available from suppliers
in Washington State and seedlings from suppliers in the Pacific Northwest who specialize in
reclamation. Crown will obtain seeds from established seed supply companies which produce seed
adapted to the conditions (elevation range of 3,000 to 5,000 ft MSL and average annual precipitation
of 13 to 25 inches) at the Buckhorn Mt. sites. If appropriate seed sources are not available, with
adequate lead time, most seed distributors will collect appropriate seed sources as required for a given

revegetation request.

Data from the BioResources (1995) vegetation survey were used to develop the following interim
revegetation species list. Trees and shrubs will be planted where feasible, and an additional seed
mixture of forbs and graminoids applied. A list of trees, shrubs, forbs, and graminoids species to be

included in revegetation are included below. Also included are the planting or seed application rate.
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Species Plant Seed
Scientific Name Common Name (Stem/ac) | (Ib PLS/ac)

Trees

Pseudotsuga menziesii Douglas-fir 162

Acer glabrum Douglas maple 65

Picea engelmannii Engelmann spruce 32

Abies lasiocarpa Subalpine fir 33

Larix occidentalis Western larch 33

Shrubs

Pachistima myrsinites Pachistima 130

Linnaea borealis Twinflower 75

Arctostaphylos uva-ursi Kinnikinnik 45

Lonicera utahensis Utah honeysuckle 25

Chimaphila umbellata Pipsissewa 30

Spirea betulifolia Shiny-leaf spirea 30

Vacinnium membranaceum Big huckleberry 10

Physocarpos malvaceous Ninebark 40

Shepherdia canadensis Russet buffaloberry 5

Berberis Oregongrape 10

Forbs

Fragaria spp. Strawberry

Antennaria racemosa Raceme pussytoes

Lupinus spp. Lupine

Achillea millefolium Yarrow 0.11

Thalictrum spp. Meadowrue

Arnica cordifolia Heartleaf arnica

Clematis columbianum Rock clematis

Forbs continued

Epilobium angustifolium Fireweed 0.04

Hieracium albiflorum White hawkweed

Goodyera oblongifolia Western rattlesnake plantain

Pyrola secunda One-sided wintergreen

Smilacina racemosa Western solomonplume

Viola spp. Violet

Graminoids

Calamagrostis rubescens Pinegrass

Carex spp. Carex

Festuca occidentalis Western fescue

Pseudoroegneria spicata Bluebunch wheatgrass 5.60

Bromus vulgaris Columbia brome

Poa ampla/segunda Big bluegrass/Sandberg’s bluegrass 0.80

Species are recommended because they are native to the Buckhorn Mt. area and will ultimately

become the dominant herbaceous species on the revegetated areas. However, these species are slow
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to colonize and therefore are not recommended for use alone in revegetation seed mixtures where
erosion control is the overriding concern in the first year or two of growth. Therefore, species such as
big bluegrass are included and provide excellent forge and is popular with upland game birds as
nesting habitat. Bluebunch wheatgrass is a cool season sod forming grass which will provide erosion

protection in the early stages of revegetation.

At least 15 percent of the species mix selected to provide immediate soil stabilization during

reclamation will be species with higher palatability to wildlife.

Seed mixes for the mill/TDF site will be developed with the assistance and approval of the DNR for

application after recontouring.

2.6.3 Seeding and Planting

If possible, all seeding and planting activities will be conducted in the fall at the conclusion of
regrading, placement of topsoil, fertilization, and seedbed preparation. Seeding is most effective
when completed prior to the period of peak precipitation. If fall seeding is unsuccessful, areas will be
re-seeded in the spring. Tree and shrub seedlings will be planted in the fall and late winter/early

spring to take advantage of soil moisture conditions.

Seedbed preparation will be accomplished using rippers on the contour when feasible. The surface of
the prepared seedbed will be left relatively rough to create microsites to facilitate burial of seed and
establishment of seedlings. Seed will be broadcast with a cyclone-type broadcaster on accessible sites
and by means of hand broadcasting on steep slopes. The seedbed will be harrowed or dragged
following seeding to ensure proper seed burial. Broadcast seeding techniques will be used on all
disturbed areas to create a more natural-appearing plant community. Broadcast seeding disperses
seed over the soil surface in a random pattern. This provides a more natural-appearing plant

community than drill seeding, which plants seeds in straight lines at fixed intervals.
If possible, planting will take place in the fall to take advantage of late-fall and spring precipitation.

If fall planting is not possible, seedlings will be planted in the spring as soon after snowmelt as

practical.
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2.6.4 Mulch Application and Surface Stabilization

Mulch may be applied as needed to seeded areas immediately after seeding to facilitate plant-
community development and to protect the seeded areas from wind and water erosion until the plants
have become established and stabilized the soil. Mulch provides a favorable plant growth
environment by maintaining effective soil temperatures to enhance germination, and by conserving
moisture in the soil profile for plant use. Areas which are difficult to reclaim may be mulched to

facilitate plant establishment.

Reseeded sloped surfaces are to be mulched with either wood-fiber hydromulch or straw mulch at a
rate sufficient to preclude erosion and provide a suitable environment for plant establishment. If
wood-fiber hydromulch is used, tackifier may be added to assist in erosion control. Certain areas may
be stabilized with erosion control blankets, if necessary. Level or nearly-level surfaces will be
mulched with straw. The mulch will be crimped into the soil surface if soil conditions, slope
steepness, and coarse woody debris do not impede the use of a straw crimper. Mulch will be certified

noxious weed-free.
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3.0 RECLAMATION OF DRILL SITES/ROADS

Extensive reclamation related to previous drilling has already been completed and is ongoing at the
mine site. Exploration drilling roads constructed by Crown and, more extensively by BMG, were
reclaimed by BMG (now Newmont Mining) in 2002 and 2003. Revegetation is currently being

monitored.

Reclamation of the Buckhorn drill sites and access roads will be performed incrementally. A small
amount of road area to be needed for access to ongoing monitoring and/or mining activities will not
be reclaimed until those activities are completed. However, adequate drainage patterns and erosion
control berms and water bars will be retained on these unreclaimed areas so as to avoid formation of

erosion rills or gullies.

31 Slash Clearing and Topsoil Stripping and Salvaging

Should future exploration be required the activities would be permitted as were previous programs.

Crown will use as many open areas as possible in order to minimize the disturbance to mature trees.

Any slash will be isolated, piled, and left in place for establishment of microenvironments for rodents
and small mammals. Where practical topsoil (growth medium) will be stripped from areas of the
roads and drill pads and stored in small stockpiles adjacent to each pad site or as sidecast along
roadways. In areas where topsoil is to remain in storage for a period exceeding six months, the

stockpiles will be seeded with the temporary seed mixture.

3.2 Drill Pads and Road Reclamation

Recontouring of drill pads to approximately pre-disturbance contours will be done to the extent
possible at all Buckhorn sites whether on federal, state or private land. Many of the sites in flatter
terrain will not require recontouring but may require topsoil addition. In areas of moderate slopes,
recontouring can be accomplished by salvaging sidecast deposited during road construction. In areas

of very steep slopes, some additional material will necessarily be imported in order to recontour.
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Recontouring procedures for drill roads with cuts will be determined by the steepness of slopes,
height of cuts and size of sidecast. On gentler slopes, where roads occur in unconsolidated material, a
bulldozer will be used along contour to reshape cuts by pushing up sidecast material. In areas of
moderate slope, a track-mounted excavator with a 16-foot reach will be used along contour to pull up
sidecast prior to reshaping with the cat. In areas too steep for sidehill operations of the cat, the
excavator will place the material and compact it using the bucket. In all areas on federal land a

backhoe is proposed for use for recontouring regardless of grade.

Revegetation will use the seed mix presented in Section 2.6.2. Seeding will take place in the fall
immediately following topsoil placement. The surfaces will be broadcast seeded, planted and

mulched using the techniques described in Sections 2.6.3 and 2.6.4.

3.3 Drill Hole Abandonment

Completed exploration drill holes and monitor wells on private land are and will be abandoned during
reclamation using the methods specified by WAC 173-160 Minimum Standards for Construction and
Maintenance of Wells. Prior to capping, all holes will be filled with a drill hole abandonment fluid
consisting of a premium-grade bentonite mixed to a minimum of +50 viscosity. The surface casing
will be pulled or cut off, and the top 20 feet of the hole will be cemented. If artesian water is

encountered in a hole, that hole will be cemented from bottom (T.D.) to top (the collar).

Drill holes located on federal land will be reclaimed according to procedures in the BLM Solid

Minerals Reclamation Handbook.

Accessible drill holes which intersect underground workings during exploration and production will

be cemented if they promote an inflow of water.
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4.0 RECLAMATION OF INDIVIDUAL PROJECT COMPONENTS

The following section discusses the steps to be taken in the closure and revegetation of each project

facility.

4.1 Mill Site, Administration Area and Ancillary Facilities Area

Surface organic soils will be salvaged and stockpiled from the disturbance areas of the plant site prior
to building pad construction. Upon decommissioning, stockpiled topsoil will be redistributed on the
various sites prior to revegetation. The stockpiles will have been seeded with the approved seed mix
to provide interim reclamation. Upon final closure, the plant will be decontaminated by flushing,
rinsing, or cleaning any components that come in contact with process solutions or chemicals. All
processing equipment and chemicals within the buildings will be removed from the site for salvage
value. A decision will be made within the last year of operations as to the disposition of the process
plant building. It is currently anticipated that the building will be dismantled and removed from the

site for salvage value. Surface fuel and oil storage tanks used on-site will be removed.

The concrete foundations of any buildings which are removed, and the concrete pads used for storage
tank containment will be broken up and buried in place to a depth of at least two feet in accordance
with WAC 173-304 Minimum Functional Standards for Solid Waste Handling. Prior to placing
topsoil, the surface will be ripped using a dozer-mounted ripper bar to a depth of 12 to 18 inches to
alleviate compaction and increase infiltration, thus reducing runoff and erosion, providing available
moisture for plant roots and providing a roughened contact surface for applied topsoil. Topsoil will
be placed at a depth of approximately 8 inches. Topsoil will be re-spread using a bulldozer.
Following topsoil placement, the surface will be shallow-ripped to a depth of approximately eight
inches using a chisel plow. This will create a roughened surface which provides a protected
microenvironment to aid in vegetation establishment. The pads of any buildings that are removed
will be recontoured to be free draining and blend into the surrounding topography. The surface
facilities of the sewerage septic system, if present, will be removed. All excavations will be back
filled or recontoured to restore free drainage and blend into the surrounding topography. Any
disturbed areas that remain following the disposition of the buildings will be covered with salvaged

soil and revegetated as described in Section 2.6.2.
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4.2  Underground Workings

Access to the underground mine will be via an adit. The adit will be located above the groundwater
elevation and is a decline into the mine levels. Upon ultimate closure of the site, the adit will be
plugged, recontoured, and revegetated. The cut face of the entrance to the adit will be partially
backfilled and recontoured. Plugging the adit will be accomplished to the guidelines specified in the
BLM Reclamation Handbook. The mine workings will be closed by installing a permanent bulkhead
at a point above the groundwater level and allowing the workings to flood. It is anticipated that no
discharge will emanate from the adit entrance due to the phreatic level being at a lower elevation than
the portal opening. Flooding of the majority of the workings will minimize oxidation of sulfide
bearing material, prevent acid drainage, and provide additional resistance to potential subsidence.
Prior to flooding, all equipment, which may have an adverse affect on groundwater quality, and any
materials which are contaminated with oil or grease will be removed from the mine and placed in the
tailing disposal facility, land farmed and bioremediated or transported to an appropriate disposal

facility.

The backfilling of the entrance to the adit will prevent access to the workings, and will be contoured

to integrate with the surrounding topography.

During mining, voids produced will be selectively backfilled following completion of stoping. The
use of cemented backfill (glacial gravels) or uncemented backfill (development rock or gravel) will
be determined based on the requirement for stope stability depending on stope geometry, size, depth
from surface, and mine sequencing. Backfilling will be the primary means of preventing subsidence
of the rock overlying the stopes. This will serve the dual purpose of preventing surface damage
caused by subsidence and minimize flow into the workings by preventing fractures caused by

subsidence.

The ventilation raise at mine closure will be permanently capped. The cap will be designed to
prevent subsidence at the surface even in the event of collapse of the raise walls. The cap will be
constructed of reinforced concrete. The ventilation adit will be reclaimed as described above for the

main adit.
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4.3  Tailings Disposal Facility

The TDF has been designed with a geomembrane composite liner system for permanent disposal of
the detoxified mill tailings. The TDF is designed to contain approximately four million tons. The
design provides for embankment downstream slopes of 2.0(H):1(V). The TDF crest width has been
designed at 18 feet. The TDF and mill site location in Dry Gulch contains no effective upgradient
surface water catchment which minimizes the potential for upgradient runoff. The highly permeable
nature of the glacial gravels underlying the site further minimizes the potential for upgradient surface
water flow. A catchment is designed to divert surface flow from the face of the embankment to an
infiltration pond downgradient of the TDF. The preliminary design provides for a maximum
embankment height of approximately 145 feet. The tailings placement will be managed by multiple
discharge points around the impoundment to control the topography and open water pond location.
Active management of the tailings deposition will allow the operators to create a final tailings surface
configuration to facilitate reclamation and surface water flow towards a reclamation spillway without

significant grading or structural fill.

The reclamation of the tailings disposal facility will include six elements, in the approximate order

listed below:

e Continued circulation of overdrain fluids to enhance evaporation of pond fluid

e Reclamation of the embankments

e Tailings deposition during the last stages of operation will be managed to provide
surface drainage towards a reclamation spillway, with minimal recontouring

e Coarse material layer placement

e Soil placement

e Revegetation of the disposal area surface

e Construction of the reclamation spillway

After reclamation, the overdrain located immediately beneath the deposited tailings on top of the liner

system will continue to collect tailings solution as the tailings consolidate. The solution will be
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conveyed to the reclaim pond for evaporation, passive treatment, or removal for offsite treatment.
The overdrain flow will continue for a number of years after reclamation at a very low flow rate,

requiring maintenance activities.

4.3.1 Tailings Embankment

The tailings embankment will be reclaimed upon completion of the final raise or, alternatively, upon
completion of facility operation. Soil will be redistributed, fertilized (if necessary), and the area
seeded and mulched as discussed in Sections 3.9, 3.10, and 3.12, respectively. The embankments will
be reclaimed at the constructed outslopes of 2H:1V. Some regrading of the embankments will be
performed during reclamation to eliminate excess embankment height and to smooth the crest and
corners of the embankments, so that they blend with the surrounding topography. The tailings

embankment will be reclaimed in accordance with the Dam Safety Permit requirements.

At the conclusion of tailings deposition, the embankment inside slopes will have synthetic liner
exposed. Reclamation of these slopes will include excavation of a shallow trench on the tailings
surface at the toe of the slope, folding the synthetic liner to the bottom of the trench and covering it

with the excavated tailings, to a depth of approximately 3 ft.

The portions of the embankments above the tailings surface will be graded down to the level of the

tailings surface following reclamation.

4.3.2 Tailings Disposal Facility Surface

During the last year of tailings placement, the depositional sequence will be modified by depositing
tailings through selected lines and spigots in areas necessary to achieve the final tailings surface
configuration. The reclaimed surface will be gently sloped to promote overall drainage to a
reclamation spillway. Only minor grading of the tailings is expected to be required after cessation of
tailings placement. The reclaimed surface will gently slope toward the spillway. The surface will be

non-erosive at this gentle slope.

The volume of tailings water in the system will be reduced to the minimum possible during the last

phase of operations. Water will be reduced by limiting the addition of make-up water and, if
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necessary, spray evaporation of ponded water within the tailings area. By reducing the system water,
the free water pool area can be minimized and immediate access to a large portion of the disposal area

will be possible at closure.

As the remaining areas of the tailings consolidate, equipment will have access to the facility for
placement of coarse material and soil. The amount of time required to allow access to the pond area
by reclamation equipment will depend on the season and climatic conditions at the completion of
operations. However, by using the thin-layer deposition method for tailings disposal and the use of
an overdrain, the tailings are expected to dewater quickly and allow reclamation of the surface to be

completed within 1 year of the cessation of deposition.

A “store and release” type reclamation cover is planned to minimize infiltration and promote
vegetation. The specific cover details will be developed based on infiltration modeling but it is
anticipated that the cover would consist of a monolithic layer of soil ranging from 18 to 36 inches in
thickness. The cover will contain moisture retaining soil that during the wet times of the year will
hold the moisture for evapotranspiration thus preventing deep infiltration of precipitation into the
tailings. Analysis will be performed during the design phase to determine whether a capillary break
will be required to prevent wicking of tailing moisture up into the soil cover. The reclamation cover
area will be fertilized (if necessary), and the area seeded and mulched. Riparian vegetation will be

planted in the small detention pond area anticipated to be adjacent to the spillway.
Following reclamation of the tailings surface there will be no long-term retention or ponding of runoff
from precipitation events. The surface grade will further minimize the infiltration of precipitation and

runoff will occur during precipitation events.

433 Reclamation Spillway

During reclamation, a permanent spillway channel will be constructed through the embankment or
within the adjacent native soils to allow stormwater flow from the reclaimed surface. Erosion
protection will be employed to convey the design storm event. The details of the reclamation

spillway will be included in the Dam Safety Permit Application.
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4.3.4 Tailings Slurry Pipeline

The tailings slurry pipeline will be salvaged (decommissioned and removed from the site) at facility
closure. Following the removal of the pipeline, the liner will be removed and the ditch filled in with

sidecast material. The area will be covered with topsoil sidecast at construction and revegetated.

4.3.5 Tailings Recovery Solution Transfer Channel

Reclamation of the tailings recovery solution transfer channel and return piping system will begin
after the cessation of ore processing. The pipelines will be removed from the site for sale or reuse.
The liner will be removed from the site and recycled or disposed. Soil will be replaced and the

channel area will be revegetated in the same manner as the diversion ditches.

4.3.6 Reclaim Pond

The Reclaim Pond (RP) is designed to collect waters from the overdrain system and the leak detection

and collection systems of the TDF.

The RP will collect flows from the overdrain and, if a leak occurs from the leak detection and
collection systems, during operations. Monitoring of the quality and quantity of these flows will
occur throughout operations. If monitoring indicates unacceptable water quality in the underdrain,
this water will also be routed to the RP. Details of the monitoring plan will be included in the
application for a State Waste Discharge permit, which will be submitted to the Washington
Department of Ecology (WDOE). During tailings reclamation activities, these flows will be

recirculated and evaporated, through spraying if necessary, within the TDF.

As the tailings consolidate and drain, flows to the RP will gradually diminish. Flow from the tailings
at closure and post-closure of the facility will be estimated as part of the tailings design and closure
plan. Flows from the drain layer will also be monitored for quantity and quality. Crown will evaluate
and implement appropriate management options to ensure that flow meets all applicable water quality

standards. These options may include passive treatment, evaporation, or offsite water treatment.
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Any solids deposited within the RP will be sampled and analyzed for toxicity using U.S. EPA
Method 1312 (USEPA 1995). If the solids indicate potentially toxic characteristics, they will be
removed with the liner for disposal in an appropriate facility. If the solids do not indicate toxic
characteristics, they will be left in place with the liner and buried. Native embankment material will
be pushed in to fill the pond to approximate the surrounding topography. Native embankment
material will be redistributed, fertilized (if necessary), and the area seeded and mulched. If a passive
treatment system is constructed, then soil handling and revegetation techniques will be revised in

accordance with treatment requirements.

4.4 Sediment Control Structures

At closure, the sediment pond embankments will be removed by grading into the pond area. The
grading will be accomplished in a manner that restores the original drainage patterns. The
disturbance associated with the sediment ponds will be revegetated as described in Section 2.6.2 and

will comply with the storm water pollution prevention and erosion control plan.

4.5 Fresh Water Pond

At closure, the fresh water pond will be recontoured by grading into the pond area The disturbance
associated with the fresh water pond will be covered with topsoil and revegetated as described in

Section 2.6.2 and will comply with the storm water pollution prevention and erosion control plan.

4.6 Roads

As soon as practical after new road construction or road upgrading, cut-and-fill slopes will be

reclaimed on an interim basis as described in Section 2.6.2.

Crown will work with the USFS to determine which roads on USFS land should be left open after
reclamation. Roads which will be removed will be ripped to a depth of 12 to 18 inches to reduce
compaction. If necessary, heavily compacted portions of roads will be ripped twice. Minor regrading
will be conducted to achieve approximate pre-mining contours. Soil will be redistributed, fertilized

(if necessary), and the area seeded and mulched as discussed in Sections 2.6.2 and 2.6.3.
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Roads with significant cut or fill will be ripped and the road bed material will be recontoured to blend
with the surrounding areas. This will be accomplished by a dozer on slopes flatter than 2.5H:1V or a
hydraulic excavator, gradall, or backhoe on steeper sideslopes. Reclaimed road surfaces will be
stabilized using erosion control BMP’s, such as diversion channels, terraces and/or water bars as
necessary. Soil will be redistributed, fertilized, if necessary, and the area seeded and mulched as
discussed in Sections 2.6.2 and 2.6.3. Reclaimed roads which could experience continued use after

reclamation will be blocked with earth or rock berms to eliminate vehicular access.

4.7  Power Lines and Fencing

At the completion of mining activities, any power poles and lines on the mine site or the mill/TDF
site will be removed. Power lines providing electricity to the sites will be reclaimed according to the
instructions of the PUD. All surface disturbances related to these removal activities will be regraded
and seeded and/or planted with the appropriate mixture, depending on the location. Compacted areas

resulting from pole removal will be ripped and revegetated.

Fencing at the mine and mill sites will be removed when reclamation is complete and revegetation is

established.
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5.0 POST CLOSURE MONITORING PLAN

Reclamation performance monitoring will begin either during operations or during the first growing
season after reclamation operations have been completed for a reclaimed segment. Monitoring will
continue until successful reclamation is achieved on all areas directly disturbed by mining operations
and reclaimed. Monitoring at closure and through reclamation will focus on water quality protection,

noxious weed control, erosion control, slope stability, and revegetation.

During the period of monitoring Crown will submit an annual report to the USFS, WDOE, and
WDNR for the preceding calendar year. The annual report will contain descriptions of the
reclamation activities completed during the previous year. The annual report will also include a

summary of areas reclaimed and any corrective actions completed and/or proposed.

51 Subsidence

During mining, the stopewalls and the surface will be monitored for signs of subsidence. The voids
produced during mining will be selectively backfilled after stoping is completed. Backfilling will
prevent surface disturbance by minimizing subsidence of the rock immediately overlying the stopes.

The results of monitoring will be used to determine the placement of backfill during operation.

5.2  Water Quality Monitoring

A Project Monitoring Plan will be developed to describe the operational monitoring of surface water,
groundwater, and spring and seep monitoring during operations. The Plan will incorporate and
synthesize monitoring requirements of all permits. Following closure and reclamation, some of the
monitoring points and parameters to be analyzed may be revised or dropped based on the results of
operational monitoring. Post closure monitoring programs will be developed in cooperation with the

agencies prior to closure.

5.3  Geochemical Monitoring

The geochemical behavior of the rock to be mined and processed for the Buckhorn Mountain Project

has been extensively characterized by BMG (Adrian Smith Consulting Inc. 1992; Kea Pacific 1993a,
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1993b, 1993c; BMG 1993; BMG in association with Geochimica and Golder 1996;
TerraMatrix 1995; and Geochimica 1996) and in the Crown Jewel FEIS (USFS and DOE 1997).

Humidity Cell Testing (HCT) results confirmed that only small portion of the waste rock materials
will generate acid drainage. HCT results for the ore and tailings indicated that these materials are not
acid generating. Consequently the potential for acid generation within the temporary development
rock stockpiles is remote. Concurrent reclamation of the areas covered by these stockpiles will occur

after all of the development rock backfill has been placed underground.

Backfilling which occurs during mining will provide assurance that the underground workings will not
produce acid drainage. The neutralizing character of the wall rocks, the neutralizing backfilled
development rock, the neutral glacial gravels and, particularly, the added cement, will ensure that a
neutralizing environment will exist in the previous underground workings. To evaluate the effectiveness
of these mitigative measures, water quality samples will be taken quarterly for a period of at least three
years or as directed by the DOE. The samples will be tested at an approved laboratory for parameters

established in the Washington State Waste Discharge Permit.

5.4  Noxious Weed Control Monitoring

Reclaimed areas will be monitored for the occurrence of noxious weeds. If noxious weeds are
identified in revegetated areas Crown will implement weed control measures as discussed in

Section 7.0.

5.5  Erosion Control Monitoring

Soil stability will be estimated for all reclaimed areas using the qualitative descriptors in the 1973
Determination of Erosion Condition Class Form 7310-12 (U.S. Department of the Interior). A
qualified technician will observe each reclaimed area and assign one to the listed qualitative
descriptors. The designations will be completed twice annually for erosion control purposes, once in
the spring and once in the fall; and at year three for performance monitoring purposes. The
monitoring results will be used to aid in determining the cause of any failures which are encountered

and to locate problem areas before erosion becomes widespread enough to affect water quality. Areas
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which have temporary erosion control BMPs, such as silt fencing and straw bales, will be monitored

as described above. These BMPs will be removed when no longer essential for erosion control.

5.6  Revegetation Monitoring Plan

It is recommended that inspections be performed annually for three years during the peak of the
growing season or until a satisfactory vegetative community has been established. Crown will

monitor both the private land and USFS land and re-seed any areas where revegetation is not

successful.
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6.0 PUBLIC SAFETY

Various activities prior to and during the mine life and during closures will be performed to protect

public safety. Safety measures to be used during mining operations are described in the POO.

Closure of the underground working will be accomplished by backfilling during operations and
plugging the portal at closure. The voids produced during mining will be selectively backfilled after
stoping is completed. Backfilling will prevent surface disturbance by minimizing subsidence of the

rock immediately overlying the stopes and will provide stability in the workings during operation.

The ventilation shaft and portal will be closed by constructing blockages at the entrances and

covering by backfilling to return the surfaces to approximate pre-mining contours.
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7.0 NOXIOUS WEED CONTROL PLAN

Reclamation activities will take place as soon as possible after disturbance using a seed mixture that
will include species that establish quickly. This will help prevent the establishment of noxious weed
species. Commercially available certified noxious weed free species will be used in reclamation as
much as possible. Minimizing the use of fertilization will also prevent the establishment of noxious
weed species which prefer high nitrogen levels in soils. To this end, natural minimization of weeds
will be attempted and exercised. However, in the event natural means are inadequate the noxious

weed control plan will be initiated.

The noxious weed control plan will include the application of appropriate herbicides. Use of
herbicides on federal land will be approved by the USFS. Herbicide technology for the control of
weeds has developed rapidly in recent years, and is the most widely used means of removing noxious
weeds from naturally-occurring plant communities. The use of herbicides has many advantages over

other control methods such as biological, mechanical, and fire. These advantages include:

e Less expensive than most mechanical methods;

e (Can be used on steep or rocky slopes where mechanical methods are not
possible;

e Provides a selective means of killing certain weed species, such as root sprouters
that cannot be efficiently controlled by other methods;

e Maintains grass and litter cover and does not expose soil to erosion;
e Provides rapid control; and,
o I[s safer than fire.

The plant species proposed for revegetating all facilities include mixtures of grasses and forbs which
will be developed in cooperation with the agencies or as described in Section 2.6.2. The herbicides
which are proposed for controlling all noxious weeds that may invade revegetated areas are 2, 4-D,
and Tordon. These herbicides, when properly applied, will not damage grasses, but will affect
broadleaf plants such as forbs and shrubs. Annual weed inspections and treatments will keep

establishment of these species to a minimum and provide adequate control. Crown will consult with
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the Okanogan County Weed Board and the USFS (for Federal land) to determine the most appropriate
herbicide.

Additional noxious weed control measures include:

Perform concurrent and interim reclamation where possible.

e Ifavailable, use certified noxious-weed-free seeds.

e Establish perennial vegetation cover using seeding mixtures which include
adapted native species.

e Straw and mulch used during mining activities for erosion control, sediment
treatment, etc. will be certified noxious-weed free.

e Herbicide application will be conducted at a time of year that results in the most
efficient use of herbicides and/or labor.

e All previously used equipment will be washed prior to arriving on site.
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